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ra-iSrSZ ^ 
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HR 
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: tor ^ 1^ Rf, HHTO, *Rf ,R,- 
f^ ’ ^ ri^r' 

^ ftro, ^ TO %-% ftTOT. TO-H^ TOTO^' 

2^^-ftTO^M^ TOTOTO'«RiTOfe TOR 

w»l?^ TW !!<( #BTOTO Wro, Rte TO- 
TOifTOTOt,, ’'^■’"’f^’^^TOTO 

,,^\^J5''f*^ 75 -to4to RiS TO ft* ■ 
^ TO TOitH, TOW TOaw * toto TOTO to 

^^WTOTO , TOf ^TO, (TOHTOTOifTO,^, 
W^TO# ,TOhRR,j*lTO,l5R»##--TO^ 

M,*, to*#totototo-to, 
"fW.Wf ^TORSHTOtTOTO TOTOTO-TORTOr; 

w wr I 
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#^frPT W 7 , ^ 

W^fq?, 317»1T# TIHWI'jH, H*<W1 PiqK^i I 

dMohimT ^ 3Pik, ■Q3’ hhnIv^h i 

frqf^ 7?^^' : i!5c^<!^7H, 1IH 

■4 #.‘^.T^«. '^' '^3^ T^TFI ^ TPiW t 

VKiqdl, TTOH 

(■q^el^) Mil ^ <4iwr<i+ ^ I ■’iMl 
Pqqkldisi, ttMI ^ tTiSRi ci«ii Mik»q 1 

HMcItjl, TTKPl ^Te! 'R3 '3’^ O'I'l 'hl‘1 

7*?^ ^ ^ 71I«T "qi'371^ Mil'ST^ 

■ 5 T 51 ^ 31^ qlMlqi ^ 

-t^qqTTT ^ 3 ^ # 3 IT qjf 3 jqW I 

• ^ aafiT ^ "feOTTI: "gfeqf ^ qni^ «=t'ffch<u|, 

wf?iT "qraqr 3 #f fireft^n), m ^ Mro, ifeqt 

qq 317117 w iTOFfNq, t^qiWtfiq sn^fflql qq Tfqiqtqq 1 
fe : qqqn n^-qiUnI, qrt^r^flqqr 
Ht4 ' 4 i r»f«K ^Rm Miq»e<, qqft^ qn WTR^q 1 
Pq ql ^ rfqqte,7*#7fq^Tl?>5T?J^l^^ 
fjpjt^fzqn^ T^q^fWfqqiH q>fl^^, snqfiirf^qi'^^'siq^pTq* 
Tqif^ I 

: <a‘il<nl<4 fqqiW, TTOT TT^lfcM qq MRqci-i 

t^q H»Mq srt ^ qq i 

: qftqq, '^-f^ qq 'srqifqq 
qqm qq^, wrq ^ qq^iA^l qq 3Nlq 1 

lilqw T?q sqqqq qit wn^, M^h Mqqf 1 ^' qq^ 
MRTftqiit , 31 *^^ 113 MiH inqqj^, 153 ^ 

■gqM qq IhmWi i 

Amfoii tq^ qq ijrqMq, ftq 4 'i«Hi 4 1 

t^, 7?ifqi, qq^q 113 sqqzqqq wn^, ^ 7 ?^^ 

qq wn^f I q^jq, siw 1 ^' qq Iqqkiq 1 
qMftqr "Qr^' ^ qq^if 33 AtRi'-ff ^ qqjH, qqqq 
Iqqf^, ^TSRTn 3 q Tim, WT ^ qq?if 

^ fqqiq, 7i^^‘^ qiMq 33 ' 

Mq 71^^ 33 Tin qqqff iqqt<q "A '*^{ qq iiqliT 1 

(3) 7SR WPT, ^tm, qqfqTqr 9*13 33 «WR ^ 1 
Tsrq TW^TT 

qftqq : 3iqqq qqq^qq, Msrt 1^ 3i#i, ^5iif^-3iqqq 
^ fy*w, 3 iqqq ^ qq4, qlqqi, tfrr i^' Pt^Vi, isqq 

■3«i*(f ^ I 713 TTTqq q>t TrTqqi 33 feqn?q 1 

37 fq:fi 3 iqqq : qqq, isqq quAf 1^ "inqq-TfTiiqq 
^ IqqqTT 33 qftiOT, Ag?q, q7«i7i3q Ag<q qqfq qq si^qqq. 


fqviiyl, ?ilq>rttf^q? 33 * aicyii^ (qqfAq i^) qqfq 1 
'3?qj3q Uqqq: '^qf qi^qqq ^171 j(^i,<!ii HU'^T 33 TdlJ 
qq IqqfTiq, 'sqq q Ti^Mdiar? qq 1q3?^, 

■ 3 c 3 i 3 q-q|qqi, 3 ? 5 ^# 5 i^ 33 fTwr, ^ arqfii 33 

Siqfq #5RT, qqqqqqn^ 373317 ^ 33 3133, 3Rq-«qwq 
Af 3»MfM4H qq nqk I 

Iqqftq qqqq; 3 ^ qqs fqqfTiq, o'li qlMqqi ^ 
d'li-flqi' , q Rq t q qi qn ii;irq'iq»q , 'gnqpi-3T37jt aiqfq 33 31Ti ~ 
337.337, ciPiq fqr^qiq 33 fqqqiq MiM, '#q7-'^-qi€, 

q!7|^(q^qT) ■^qtqq^ I 

Tsqq qqfqt'q : "i. qq^ 3 (Ti^iqiq^ qi^TiAfe) , 

^ 1 ^ qt. (^q3iq7qA2 AA'>i*Tc iqnq) ‘i.-^.qt 
T^), 371.^.31. (^#3tq7Mf=^i^) »j|W33 W ^ 
Tsrqq ^ 3qf37i3 qA ^ qq? qqA qq qqiq, 
y<j3<i> fq3K'ii, qqtqq ^rqic%, ■qcT-irqqq, 73Tq '^tqR'qqtqqi, 
37R3D^3n7, (jq.qfy 33 '^: q-qlq«) 1 

TsPH ^ 3rrt^ 3313 ; ^qq si^twTq,' ^qq ■^, 
3^17 ^37RI qq 37 3313 1 
■gqq ^ 1^ 7713# qqqq 1 

31^ tqq^K f35nq: 1331^ 3333, TfiRq 'A 1q3K, 
iam # ■#3, Mnq # fqqqqr, Iqqiq 7731313 # 

3i7T73qii%R, Iqqiq 3fl7 qqMiqq #iq, 1|3rfiq'^qfqqqr 
77313 I 

ulPiq> 54*11 t qftttlRiq> 54*ii3if # 3iq#3 ^nq? 
qq 37Hi3q, qq# qq73 ^ft? iqqiTiq 1 

larqq'MTrq 

7317*3 33 ^^7*51 Mr : wq 37fqMR, 1952, ^ 
Mr, 1955, 313 ^ I^Mr, 1961,13iq 3313 Mr 1985, 

Tspff Af 3#q#3 3i7#q fqgq Mr, 1956 # 3T3qiq, ■sh 
33377#!^ 3twq Mr, 1966,3^173! 313 
#Aqi# 3P7 Mr 33 Mrq 1 
731# -Sf 7773137-girStlT 

■QI# Af #M #37, ^qq # aqctwiRl* 

#f733, qqw sik #qq7R, 54Hqi3 33 "sqqq qilMTiq, I^Hqr 
TTifTFiq?!, 3 ii#q 33 q# 7 cii 37, qqinT # 373737 f 37 ^qa 7 , 
5 ^ #A # 37131753 qqT^l, "S^sq! #1 qfq 33 ^[4231 
#7#qq, ^tfeq? # ^17# qq q^q arrapsR, -grq itw 

# 7533 , ^7W 17333 inqi#, lETR Af qiq#q 
32#1qqqMiq,'g7«3i-T7#iq'A ?if^qfl3i#3i7l, 37RTfM 

^7^ 77333 qq "^TW q#^, 77#?fq, l53#q l^‘ 

MlM^ TlftMTT, 17W 3333 # 7|3qi #1 

5^133 1 
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cn5H, airaifcf 1^ 

3?^ ^ f, '>(ifig9 iwtH 

■3ftfenT3WVT^'??m 

3135raW t^’ Sf^m, 3111^ -^f IJWcF ^ 

jjjvidV-? 3T3a#i t 

T^' ^Ttwit, HF^nftifv i?T 
^if^, 3?lMn;t>M arJjTiC^ '^FFT ^ gT«fn, 

^ ^ *l<r‘ll'6H, ^ wq, ^ ^ aik 

flO< ^ '3^ 39^T®I, f<« 115 Rl|*l 

3tT^7»n, ^ tg WT T^!| irfWT I 

UEhImti <sm^k 4>I^ I 

3Tf«iRlf?3 ^ T^’T; fafa«t»lRlE 

g?T ^ ollfflSRq 4 7qf?R IPqra, 

3F1 ^ 33^ 3TW>T, d«h««q T^' 3T^ I 

ljgiT5n^z?^Tsn (^n5l^):^rf^3Wm^Wll^ftl^:FiT, 
‘ii'i<?> 33^ t 

T3Rf ■>? WT:»fll I 

3tf^ 3f?^ 4TT^j^ I 

TH^%«!r-ii 

M«3r T^^rrat 3Rm-T? TITtW 33 31^33? 
33? I 

(«niT9Hftrf^m, 1961 ^ai3Ffit) 

(3)) ftrf^ T^<r?3rf%»T : 

: 3^3^ ■pf^ 3ft [^?h?T4 313 333>I 3’ff33'3, 
'3T3?3r-'f3^ ^ i^'hdlUi'l 1^3 31^ 'TOE 4 

35131, 4tl 17^^, ^^)'j|t3i3T 413313, 3itr4, 
33^, ^15331, fRl4 -gc^ll^, F^3lMt>jt3><3 3331! 35t *31 (Ml I 

#1335113 ■®[33: t3JN[ 35t ^rtR3T ^ 31^33 3ft ^314, 
41311-353, -513511,1*113 351 43f 35T 4l#3, Mftfadl , 

tl31 "513511, ■5r3IR3 3fsF, f^fR3, 5R113 "SfR Infill, t#l?33 

^ 3133'’^, 31131335 3>t 4^, t313ft33, ■flTI’lftS tS3Il?3, 

'f3135t3--fe3n53 35t-Snuf# 3i1^3R^ 351135,4t33?nffe3, 
-511% ^t 4 3ft -3^31, «j|4-3>^m, t5rfit33i ■f3135t33 '^’ 

113f31T HMWIH, 4l l3135t3 fl3>-fl3f', ^1351 ^ ">17^ I 

315333 hR 353 3ft 'S^ #4lH, 

13^3#13 ■'?333 3lf^T33H^431'3ft313t5f3t3m,3?F-3511T 
1?3 d<flK3>?II 3ft -35331, 33351R HJJf ^ 113t4lT3, "^3 
R153-amt3T3, ->lll4 311113, 3|^ 3jt ifTRi, ^ 3^^ 
341133531 35t 35331 , 3^ «nft31 35t 3!43n4, 1#ri, 3# 
^tR T13H^431 (mV3T3 ^1435, 31^ -I^" ^jof 


t3f43f|13lft), 313133513 34 35331,11^(35#^ IT^H 
3Tf31, "513^13 ftiMf ( 3I54/i^<rl -4 h ftlftl, 31g 4/g>(^ 43,^ 
-31fPf3, #15 353, T^n# ^341 ^35, 34 ^35 HIR 
3R3 ftftraf), 3r-#3(, 1«?l3Rll4t3 ■45335tf4^ 3>-^3< , ; 

?3--f33 35llir3 341#1-HI§f33, T55t4#3 ^ 151^3 

1141 ^ I 

1?J3I-133353 TI3 5R3-ftf43f 351153113 431135l4 ^ 
1^ I^N) 4i»Pi<«i 3ft 313311531 351IJ#!, 3<Z13f 4 t53If3 
5^ -111331 41 1*llf313, -H544 15'^]53 -^3 3lt5R f#l? 351 
l^it^lR, ^ 4^, ^3R 3fre, HR 3>t 31#, 435 3111 
5<1'fA4<i 351 swt^'l, 43: f3(a«.^3)(U| l^'^Pl3H, 5RR isilf^, 
5R13 3it53, 43, 34, ^R13 35t "5131^ 4l4 3# 

• 41135, 553 "WlRlW, 5«1 -51333 I 

Ri wWT 351 y<IVn 3I#11^3151-1^13, t3135te3 33531^ 
# ?33ft «ll4f^ 3431, ^gi41 # :jqpi | 

-3R 4 3ri 4 # 4tir, -3iiT--c?n33 3ft 443m1 r4 

flM3(r331, 3^313, 3131-433 I 

(-W ) 3!fl^ 3?ft34 

1^*3 31135 Tr^RI?5 -44I334, 

44f4311 I 

Hlfltl 41 413331, -33Tt3 I531f3, f3f4'-3 -5135R -4 1331 
33 4153. 4l3fl3, 354 t4 VM ^53#. -433 -^3 343 3R3, 
3341 I 

-3531 3Tm 43# 133335 .iH+luiT 4 35l4 

145131 3ft nmmi 4 m33 ^^ 133, t 4t5i'i4r<ii i 

3im-^, i3f?41, 3113lfl35 353 #3, % 1I«11 3im, 

?33l # ?t3R, ^ 3ft -3f(^-3^, 1¥^^3 ^ -#35 5t4-3I31' 
351 313 I 

ht(1*i 3»i4«fiitir VfiFmtf 

"anf 4 urniit-431R3 "3335153 : 5RRR,-41331 ^3431R3, 
giW ^f^RElf, 43 5#3 3511«l-iai3 T^’-353314, #35tJltfe3 

(354353I3I1?,-^311^51, 31134^),35"^3( 51UHRi3T(4^ 
355431, 43 35431, "45^ 4^ ^#S1, 54 4=331 35431, 
1«lT313I15jft3 4(K 35431, 31?3 35431), 1^31 443, "qm 
(134331^, -4213131, 311## 35ipi4),-f3lfTi^ 

11?f# 41123,'?3f42 ^l4l, "#51 #51 ??3lf3,3113 3511, ^ 
(i'^m #4311352 #4 '3^33 (^ ^R4lH),f35 35t#I 
-# giW 4413T, 13-tlF3l4tR ?:35R153 (4^ -4#! 
?"wnf3), siti -5Ri^, # 433 #fe3 -5Rr^, 

2335153, 3IR TTOHR (3121 "43) 33 f4lf5JI, 31i#3 "311 4 
#1231, #3, -3^-3533 I 

314335112 3434 : «R112 1#13)t-33132, 35l4 "# 

431R3, frqr, 1^511, 4f#T. -13 ^1153, ^smi, 4^ -#1, 
#31, 3#1 #31, 3?fe 4tR-TpRl4421,1#1, 1154 r 333 
(354#3T1I) 3I?31 33 23# 119-1^13 I 
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'?i^ qn iraRq 

^■qcf, r=(rti«i, 1 t*i^ r=tfl<''i, 

^ qrro, ^ 

1^, ■#^ ■>nfi 

fiP Hfa'M , qpR 5"St^?i tft^, qi^ 

^qnqq=i, (M qFsq^) «ii$Rw!^ 

■prqf^ 'gr qfiiqj ^15<? ^ f«*R, 

3rf5R,q^q^ qq ^ 

■3^ iraraq ^ qn ir^q I 

■sapTf ^ ?if^, qi^, ''^ '*>^ ^ ^ RtrW, 
ITRROT qat •3q#I, "gw ^ 1 

■spff qf W'iiRfT; 3?Rf Mi^Pi'i (■®qq 
^ W’qici'i) I 

■wif sn^ qq h'iiciI ) 

qiqq : qq qiw ■sqqR'q, qm 

5'+i^qT I 

T3?T: qm ^ Ri^cra, q^vR, q^ilqq 

qq ■qqq \ 

qMq qiqq, fas^t^ qqqra, 
araqRr i 

t q^ns itsci q^^, '^qci q^OT, 
Tnf5Bt3Tffeq> I 

I q q igidisd : 3n^pR^ qra^afif^ 
qaf-j^zf qjWf'^qm,tq4\4ldi?i '=hci'»i<rl?H, 

qrlanl^^ q>l q ^Hi4 , qq qqrqlaH, a^qiaft 

HMiq't'^H, qi^tfqqUlcii^d, 'ni?fNf®J tHqfqn ^ fesiqi, 
qqn i¥q ?ni ftqRq ^ ' 

'sq^qq, ^qf#i ^ qw, q^l 
IzRlq^iT^T^' 3H^i «iiVi,qv^q^1qf^,li^’^' Rswi 
wql q;q sjwjqt qqrqlqF i 

jMc^u r T qrr qqk, tsi^M qrfq qqrq^ i 

qt. qt. T^q. q?f qq qqiq I 

q^ w qi^ ^ ^qq qq^ 
■Raicif qn q^«Tq, qwiqa? ^ ^ qi ^ 
wm qi^ qn4 ^ qt^Rqi ^ 

^Nqr?! ^ ^ IqqRq ^ 3 ^ ^ qq i 

^ a^ qqiqlqq i^raqq, ^ qqqq q? q’fiq^j 

w«iqi qmqi (^r-s4q 3119? IroNq), qR ^ Riqq, 

qiT qqiT qai qqiq|qR, ftqiWt^ qn qqpilqq i 

l6iSailc^-2 
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^7R?T 1ii^ : qqqii q^-'^tM, 
yi^^jfllMsh ^[fqqR qr^HT, q>T(lHdl qq «^m'fl^''i i 

fqq^, Tiqq qqi%qf qq qftanfq 
qq WW ?RT qji IqqRw i 

4qq?^ qaf aiRRR q^ »l«Hl4, iqf^ fqlqqi T^q "39^ 
q R^imC . 3i4qq^ T^ai RihH «iqq>dH, ^ ^q ^cnf qq 
ymq! qn PjMfq i 

qnftq4 qof^^ 

^ wd. qq an^idaqq qJt 'i«hi 4, qR 
’|®hi4' I .' 

qlisiRq i ^ Ict? qq^ q^q 4-^1 it ^ iiq^R, qq^ 
ftqfq, ^Bi-tia, qsw'T ■^' larq ^ qqqif q? 4 «w;h 1 
Tf^siiqiii qifqiq q:q qi^ i 

wi ti4w q;q ■QH qqqff ^ Rp#n 4 qq qqiq I 
(XT) 73Pf ftraiq, qzrfjRqr iwqq -t^ -m^ 

^nq 3?qqR : 

sR,t:i«j : ^qiPia^-qq^^ftisiiqi, qqqq'^qq^, qiqqi, 
T?ef ■prqqw, "sqq qaq! ^ 1^ Tfqsq wqqi i 

wiqci 3iqqq : qqq, qm-ti^iqqf qq 

3iRtcfi, Iqqr? qqqq, l^qr^ ^ qiRi, rn“it<q, aRfqsRwr 
1^' ftqiqf 4q^?iq? ^q#qqf i 

^iq^q yqqq : -siqiqq-qtaRi, qq 

^ 3!Sff^ T3^’ 414 31^ qlai^q, dcMK+dl 44 ^1*^ ' 

■qqfqFi qq'q^ t laiq qft4?T iiqlqq (hI-Mw) q?? 
r-i4^m , iq?T.4t. (^udiq^Ad ^^arrfe■'^), isnq «i’s}qiT°t 
qlam, 31R. q?»^ sir. q^ Ti ^ q-41»»«j) i 

■^^q tqqiq ; 

■?^R«q qq "^iai Rrrt : lan ajf^iqqq, 1952, w 
fqqq 1955, qiglaiqiqfqqq !96i,3gHqqiq1^ i985, 
^Qiqf 4 9#sRlq qR#i ^^fqqq 1956 qiqmq, laiq 
■sqqqiRiqrqfqisrJTfiqq i966,'^qci.ql^ftqiqig^^'4 
qipj^trl4 qi^ 3rq 1qqq qq ftqn i 

■gnf 4 qiqpq g^«i ; 

■QHf 4 : j>4dHi ^ qnqq sSr qtqiqiq qq qqqq 

qqNiw, 3iT^ qq q#R!T q?R®i 313RR fq?^q^, 
•j^sqi qrl qfq qq ■j^Hqrafq^qq,'^Efeqi ^ ftfRiq qq 
q?q 3fEqqq, Mq 4 gqR qqiq, q^feq Iqqkai qq 
4in^H 3iqqq, j4dHi iRsqq, 'siqqq uJiictI, 

4 T7H?^lq qsq?,'^^wqqqq 4 ?iRiqjf qnHqRl, sirqftq? 
^ qfqqq qq'^ q4«F, ^ qp4Fq. fewlq qq 
1lR#q^iPiRfff I 
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TJof 


^ ’JjW m ^ a#T ^ -qjyq^ 

Wf I 

Tn«iP?^ <SM^K v^' gjpf I 

tja efraraF] 

^ Ifqra, !??[ dM«»<m , 

^ 'SPT ^!nfW T^' 

7^ ^71^ 1^ Tjjczrf^ I 

'4 T^' Hlf>W7 I 

?ihiR.Tjg' -qft^ ^ ^ | 

[4 ^«ig^44/2009] 
T^q. TTqf, -QH TTg lft^V I dh 1^' 

3T«*I«, ^®5rT «fl^ («ng) 

DIRECTORATE GENERAL OF MINES SAFETY 
OFFICE OF THE CHAIRMAN, BOARD OF 
mining EXAMINATIONS (METAL) 

Dhanbad, the 4th May, 2009 

G.S.R. 60. In pursuance of the provisions of 
Regulation 13 (4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of examination and 
grant of Manager’s Certificates of Competency restricted 
to mines having Opencast woridngs only so far as fhey 
relate to Syllabus for Examination, for First Class 
Manager’s Certificate (Appendix-I) and for Second Class 
Manager’s Certificate (Appendix-ll) is being substituted 
by the following:— 

APPENDIX-I 

SYLLABUS FOR EXAMINATION FOR FIRST 

CLASS MANAGER’S CERTIFICATE OF 
COMPETENCY RESTRICTED TO MINES HAVING 
OPENCAST WORKING ONLY 

(Under Metalliferous Mines Regulations, 1961) 

(a) Winniug and Working 

Geology: Characteristics and classification of mineral 
deposits; application of Geology to mining; geological 
structures; folds, &ults, fractmes, fissures etc. methods 
pf exploration and delineation of the ore bodies; boring 
through disturbed strata; bore hole survey; sampling; 
estimation of cut-off grade and ore reserve; losses of 
mineral in mining; net smelter return (NSR) to mill and 
mine; mine valuation; quality control, interpretation of 
geological maps. 

Opencast Mining: Opening of deposits and 
preparation for excavation; box cut; types; selection of 
site; formation of production benches; ripping; types of 


rippers; concept of rippability and cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design;* 
factors influencing blast design; deep hole blasting- 
calculation of charge per hole; ground vibration; ■ 
secondary blasting and problems of blasting side casting; 
environment fi-iendly non-blasting techniques; safety 
aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; applicability of electric 
shovel and hydraulic excavators; cycle time and 
Foductivity calculation; estimation of equipment fleet; 
dragline operation; side casting; side cast diagram; 
calculation of reach; cycle time; productivity calculation; 
bucket c^>acity requirement; scrapers; types; method of 
work, push pull operation etc.; bucket wheel excavator; 
operational methods (lateral block, half block and full block 
etc.); F^uctivity calculation; continuous sur^e miner; 
operational methods (wide/full base method, wide/full 
bench, block mining, stepped cut, empty travel back, turn 
back and continuous mining methods); conveyors; 
shiftable and high angle conveyors; mode of operation 
etc.; OITDS (r^wrator independent truck des^tch system); 
in-pit crushing and strip-mining; safety aspect. i 

Application of concepts of Rock Mechanics foe 
designing the mediods of mining and strata control: Design 
and stability of structures in rock; design of support and 
reinforcement for pits; rock bolts, cable bolts; wire 
mesh; monitoring of rock mass performance; mechanics of 
rock fragmentation; sIof stability: sIof angle, benches, 
berms, fectors affecting slope stability; design criteria and ' 
monitoring systems; dump stability; dump man^ement. 

Use and safe handling of explosives; blasting 
techniques and tbeir relative efficiency; total cost concept, 
safety precautions. 

Sources of danger from water; precautions to prevent 
inundation; water dams; water danger plans. 

Application of numerical modelling in mine design; 
applicatioB of computers in mine design and oFrational 
controls. 

(b) Miniag Machinery 

Strength of materials; applied mechanics; fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles of 
steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
triais; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 
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Machine tools and workshop processes. 


Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systrans 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
scraper winched aerial rope-ways; man riding systems; 
comminution equipment; in-pit crushers; feeder breaker 
etc.; mine cars; track design and layout; super elevation; 
track fitting and safety ^pliances; self-acting inclines; ore 
handling plants; rail wagon loading plants. 

Pumps; Characteristics, motor power, capacity and 
calculations; laying of water mains; dealing widi acid water; 
slurry, drainage; lodgements, stqrage, designs and layout 
of dams, sumps, pumping problems. 

Opencast machinery: Construction, function and 
operation of blast hole drills;-rippers; servers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects, 

Mine electrical engineering; Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub-station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; transwitch; symmetrical fault and 
circuit breaker rating; mine signalling; power economics; 
industrial tariff; power factor improvement; electrical 
drives and semiconductor controllers; selection of motors 
and starters; semiconductor devices; principles of 
operation of thyristor controlled ,variable speed electrical 
drives; electrical breaking; earthing; flameproof enclosures; 
use of high voltage operational equipment in mines. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air; air compressors and 
auxiliary equipment; air turbines and air engines; efficiency 
of power, electricity and steam systems; safety aspects. 

Automation in mines: Armchair rainiilg (tele-operations 
of mining equipments). 

Maintenance Systems: Monitoring and reporting, 
tribology - corrosion, planned maintenance. Preventive, 
periodical and total maintenance system in mines. Condition 
based monitoring and related maintenance system. 

(c) Mine Surveying 

Linear measurement: Instruments for measuring 
distance and raivging, units of measurement in surveying. 

EDM; Principles of measurement; types, correction 
and selection of instrument. 

Angularmeasurement: Prismatic compass; bearing of 
lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 


Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; bookiiig and reduction methods; temporary 
and permanent adjustment of levels; iH'oblem solving. 

Use, care, testing and adjustment of instruments. 

Controlled surveys: Triangulation; trilateration; 
plication of GPS arid Total Station in mine surveying. 

Field astronomy: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and detomination of Gyro north. 

Surveys of flat, moderately and steeply inclined and 
vertic^ workings; traversing along steep working with of 
without auxiliary telescopes; 3D laser profiling of bench 
walls in opencast workings. 

Theory of errors and adjustments; Causes and 
classification of errors; indices of |»ecision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers merc^tor; transformation 
of coordinates. 

Geodesy: Geod, spheroid and elhpsoid; geocentric, 
geodetic and astronomical coordinates; orftiometric and 
dynamic heights. 

Astronomy; Astronomical triangle; conversion of time 
systems and .precise determination of azimuth by 
astronomical methods. 

Kiotogrammetry: Introduction; scale of a vertical 
photograph; photographs versus m^s; application of 
photogrammetry in mining. 

Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; iaymg 
out of rail and haul road curves. 

Sampling, and valuation of mineral deposits; reserve 
calculations. • . 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations; determination of azimuth, 
latitude and longitude. 

Types of plans and sections for opencast workings 
and their preparation, care, storage and preservation; 
legislation concerning mine plans and sections; duties and 
responsibilities of surveyors. 

Application of compiiters in mine surveying and 
preparkion of plans. 
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(d) Mine Management: Legislation: Environmental 
Management and General Safety 

Mine Management: 

Introduction: Evolution of management; theory and 
practice; principles of scientific managemesnt; elements of 
management function; planning; organisation and control; 
structure and design of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources for mining enterprises; 
leadership; study of tradititmal leader behaviour; autocratic; 
democratic and Laissez-Faire behaviours. 

Production Managwnent: Determination of norms and 
standards of operations by work study; analysis of mine 
capacities and capability; production planning; scheduling 
and control; short term and long term planning; 
productivity; wncepts and measurements? application of 
Ergonomics in mine operation. 

• Financial Management: Capital budgeting; techniques 
for mining project; project evaluation; pay back period and 
IRR; methods of cost analysis and cost control; breakeven 
charts; working capital management. 

Mining Environment: EIA (Environment Impact 
Assessment), EMP (Environment Management Plan), ETP 
(Effluent Treatment Plant), STP (Sewerage Treatment Plant) 
threat to environment from underground and surface 
mining, means of mitigation, treatment of pollutants, 
monitoring systems, water management; mine closure plan; 
R&R (rehabilitation and re-settlement). 

Economic Impact of Mining: Economics of mi ning 
effect on community—before, during and after mining 

Materials Management for mining sector. 

Behavioural Sciences for Management: Conflict 
management; conflict in organisation; sources of conflict; 
dealing with conflict; organising for conflict resolution; 
conflict and growth; Individual motivation; two way 
personal communication. 

Industrial Accident: Study of human factors of 
industrial accidents; their causes and remedies. 

Mine Legislation: 

Health and Safety Laws: The Mines Act,! 952; Mines 
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines 
Rescue Rules, 1985; provisions of Indian Electricity Rules, 

1956 applicable to mines; Mine Vocational Training Rules, 

1966; other rules and legislation as ^plicable to opencast 
metalliferous mines. 

General Safety in Mines: 

Safety in Mines: Duty of care; occupational hazards 
of mining; causes and prevention; accidents and their 
classification; accident statistics; frequency rate and 
severity rates; cause-wise analysis; basic causes of 
accident occurrence; investigations into accidents and 
accident reports; in-depth study into various causes of 
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accidents measures for improving safety in mines; TRAP 
(take responsibility in accident prevention); cost of 
accident; safety management system; contribution of 
human elenmits in mine safety; workers participation in 
safety management; ISO and safety audit; safety 
conferences; tripartite and bipartite committees; role of 
infonnation technology in safety management. 

Ride Management: TTieory and application, baseline, 
continuous and issue based risk assessment, how they qre 
^^lied to techtucal areas, risk management techniques, 
means of managing (minimizing or eliminating) risk, 
computer ^Ucation and simulations, manager’s role in 
risk management, due diligence, application of risk 
assessment and risk management with reference to due 
diligence. 

Disaster management; Emergency services, 
equipments and procedures, emergency control rooms, 
rescue and recovery; procedure and responsibilities, safety 
of persons engaged in emergency response, investigations 
and reports; assessment of damage, mine rescue; mine 
gases and their physiological effects; rescue equipments; 
resuscitation and reviving apparatus; selection and training 
for rescue tyork. 

First aid and ambulance work. '' 

Notified and occupational diseases; silicosis and 
pneumoconiosis; physiological aspects of breathing in dust 
ladm atmosphere; dust sanqiling and sampling instrument; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

\ 

APPENDIX-U 

SYLLABUS FMl EXAMINATION FORSECOND 
CLAS SMANA<aR»SCERTIFK:ATEOF 
COftffETEhCY RESrnoCTED TO MINES HAVING 
OPENCAOT WORKING ONLY. 

(Under MctaUifenHis Mines Regulations, 1961) 

(a) Winaing and Working 

Geoiogy: Characteristics and classification of mineral 
deposits; exploration aid delineation of the ore bodies; 
boring through disturbed strata; bore hole survey; 
geological structures; folds, ftiuhs, fractures, fissures etc. 
interpretation of geological m^s. 

Opencast Mining: Opening of deposits; preparation 
for excavation; box cut, types; site selection; formation of 
benches; rippability; types of rippers; cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design; 
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factors influenciag blast design; deep hole blasting; 
calculation of charge per hole; ground vibrations; 
t secondary blasting and related problems; non-blasting 
techniques, safety aspects. 

Methods of excavation and transport; Shovel dumper 
operation; electric shovel and hydraulic excavators; cycle 
time and productivity calculation; e^imation of equipment 
fleet; dragline operation; side castii^; calculation of reach; 
cycle time; productivity calculation; bucket capacity 
requirement; scrjq>eTs; bucket wheel excavator (lateral 
block, half block and full block method etc); productivity 
calculation; continuous surface miner operational methods 
(wide/full base, wide/full bench, block mining, stepped cut, 
empty travel back, turn back, and continuous mining 
methods); conveyors; shiftable and high angle conveyors; 
m-pit crushing and strip-mining; operator independent 
truck despatch system, safety aspects. 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control; Design 
and stability of structures in rock; design of support and 
reinforcement for open pits; rock bolts, cable bolts; wire 
mesh; monitoring of rock mass performance; mechanics of 
rock fragmentation; slope stability; slope angle, benches, 
berms, factors affecting slope st^ility; dump stability; dump 
management. 

Use and safe handling of explosives; blasting 
techniques and their relative efficiency; safety precautions. 

Sources of danger from water; precautions to prevent 
inundation; water dams; water danger plans. 

(b) Mining Machinery 

Strength of materials. Applied mechanics. Fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of working principles of 
steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and workshop processes. 

Material handling equipment in mines; Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
scraper winches, pumps (characteristics, motor power, 
capacity and calculations); aerial rope ways; man riding 
systems; ih-pit crushers; feeder breaker etc.; mine cars; 
track design and layout; super elevation; track fitting and 
safety sqjpliances; self-aaing inclines; ore handling plants; 
rail wagon loading plants; comminution equipment; laying 


of water mains; dealing with acid water; drainage; 
lodgments. 

Opencast machinery: Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket viheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub-station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-witch; symmetrical fault and 
circuit breaker rating; mine signalling; power economics; 
industrial tariffa; power factor improvement; electrical 
drives and semi-conductor controllers; selection of motors 
and starters; semi-conductor devices; principles of 
operation of thyristor controlled varijd>le speed electrical 
drives; electrical breaking; earthing; flameproof enclosures 
and intrinsic safety; use of high voltage operational 
equipment in mihes. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air in mines; safety 
aspects. 

Automation in mines: Armchair mining (tele-operations 
of mining equipments). ' 

Preventive, periodical and total.maintenance System 
in mines.' 

(c) Mine Surveying 

Linear measurement: instruments for measuring 
distance and ranging, units of measurements. 

EDM: Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing of 
lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 

Theodolite: Modem micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; Gyro theodolite; principle and 
determination of Gyro north; determination of true bearing 
by equal altitude method; tacheometiy. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; temporary 
and permanent adjustment of levels. 

Use, care,, testing and adjustment of instruments. 

Controlled surveys: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 
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Surveys of flat, moderately and steeply inclined and 
vertical woitogs; traversing along stcq) woridng with or 
without auxiliary telescopes; 3D laser profiling of bench 
walls in opencast workings. 


Theory of errors and adjustments: Causes and 
classification of etrors; indices ofprecision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

. National grid: Map projection - Cassini, Lambert's 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Astronomy: Asttonomical triangle; conversion of time 
systems and precise determination of azimuth by 
astronomical methods. 

Area and volume calculation: Different methods and 
flieir limitations; earthwork and building estimation; laying 
out of rail and haul road curves. 

Sampling, and; reserve calculations. 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations. 

Types of plans and sections for opencast woricings 
and their preparation, care, storage and preservation; 
legislation concerning mine pjans and sections; duties and 
responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

(d) Mine Management; LegisUtion; EnviroBmental 
Management and Goreral Safety 
IVGne Management; 

Introduction: Principles of scientific management; 
manag^ent functions; piarming; organisation and control; 
structure of organisation for mining enterprises. 

Personal Management: Selection; training and 
development of human resources; conflict nianageraent; 
sources of conflict; dealing with conflict; motivation and 
two way personal coimnunication. 

Production Management: Production planning; 
scheduling and control; short-term and long-tenn planning,’ 
productivity and its measurements. 

Environmental Management: Mine cnviromnent 
monitoring and control. EMP; mine closure plan; R&R 
(rehabilitation and re-settlement). 

Mine Legislation: 

Health and Safely Laws: The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines 
Rescue Rules, 1985; Provisions of Indian Electricity Rules, 

1956 applicable to mines; Mine Vocational Training Rules’ 
1966; Other rules and legislation as applicable to opencast 
metalliferous mines. 

General Safety in Mines; 

Safety in Mines; Causes and prevention of accidents 
and then classification; fiequency rate and severity rates; 


cause-wise analysis; investigations into accidents and 
accident reports; in-dqjth study into various causes of 
accidents; measures for improving safety in mines; risk * 
assessment and risk management; cost of accident; safety 
management system; human eicments in mine safety; 
workers partic^tion in safety management; ISO and safety 
audit; safety conferences; tripartite and bipartite ' 

uxnmittees. { 

Disaster management; rescue and recovery; • ^ 
investigations and reports; investigation after surface mme I 

fires; fire fighting plan. j 

First aid and ambulance work. , f 

Silicosis and pneumoconiosis; physiological aspects 

of breathing in dust laden atmosphere; dust sampling and 

sampling instruments; methods of counting and analysis; 
other qunes diseases and their symptoins; prevention and 
treatinent. 

Lighting: General principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and ? 

transport. 

[No. Board/MetaI/944/2009] j 

M. M. SHARMA, Director General of Mines Safety & : 

Chairman, Board of Mining Examiiution (Metal) | 

4 2009 
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Dhanbad, the 4th May, 2009 

G.S.R. 61.—In pursuance of the provisions of 
Regulation 13(4) ofthe Metalliferous Mines Regulations, - 
1961, flie bye-laws for the conduct of examination and 
grant of Surveyors Certificates of Competency restricted 
to the mines having Opencast working only so far as they 
relate to Syllabus for Examination (Appendix-I) is being 
substituted by the following ;— 

APPENDIX-1 

SYUABUSFORTHE EXAMD^ATION FOR MINE 
SURVEYORS' CERTIFICATE OFCOMPETENCY 
RESTRICIEDTO MINES HAVING OPENCAST 
. WORKING ONLY 

k 

(Under MetaUiferous Mines Regulations, 1961) 

Linear Measurement: Instrument for measuring 
distance; ranging; chain surveying; eirous in chaining 
and plotting; optical square. 

E.D.M: Principles of measurement; type; 
corrections; selection of instrument 

Angular measurement: Prismatic compass; 
bearing of lines; local attraction; magnetic declinmion. 

Plane Table Surveying; methods contouring 
using plane table and micro-optic alidade. 

Miners’ dials and other compass instruments; 
dialling; loose and fast needle surveying. 

Theodolite ; Modem micro-optic theodilites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment. 

Levelling ; Levelling instrument types of 
levelling; booking and reduction methods; temporary and 
permanent adjustment of level; geometrical, trigonometric 
and physical levelling; characteristics and uses of 
contours; methods of contouring; traverse; co-ordinates 
and levelling problems. 

Ihchometry: 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Use, care, testing, and adjustments of 
instruments. 

. Field astronomy : Astronomical terms; 
determination of true bearing by equal altitute method; 
Gyro theodolite; principle and detennination ofGyro north. 
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National grid: Map frojection—Cassini, Lambert’s 
polyconic, Md universal transfers mcrcator, transformation 
of co-ordinates, vertical projections; mine models. 

Geodesy; Geod. sphCToid and ellipsoid, geocentric; 

geodetic and astronomical coordinates; orthometric and 
dynamic hei^t. 

Astronomy: Astronomical triangle; conversion of 
time systems and precise determination of azimuth by 
astronomical methods. 

Photogranunetry: Introduction; Scale of a vertical 
photograph, photographs versus maps, application of 
photogrammetiy in mining. 

Theory of errors and adjustments: Causes and 
classification of etious; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustipent of 
triangulation figures. 

Traversing along steep topography with or without 

auxiliary telescope. 
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Area and volume calculation; different methods 
and their limitations; earthwork and building estimation; 
laying out of rail and haul road curves; determination of 
azimuth latitude and longitude. 

Borehole surveying and calculations; dip, strike, 
outcrop and fault problems. 

Development sampling; Channel and block 
averaging milling widths; observe plans. 

Types of plans for opencast workings; their 
preparation, care storage and preservation legislation 
cbncerning mine plans and sections; duties and 
responsibilities of surveyors. 

. Geogological map reading. 

Application of computers in mine surveying and 
preparation of mine plans. 3D laser profiling of bench walls 
in opencast mine. 

[No. Board/Metal/945/2009] 
M. M. SHARMA, Director General of Mines Safety and 

Chairman, Board ofMining Examination (Metal) 


4 M. 2009 
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Dhanbad, the 4th May, 2009 
G.S.R. 62.—In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of exanination and 
grant of Foremans Certificates of Competency restricted to 
the mines having Opencast workings only so far as they 
relate to Syllabus for Examination (Appendix-11) is being 
substituted by the following ;— 

APPENDK-n 

SYLLABUS FOR THE EXAMINATION FOR MINE 
FOREMAN'S CERTIFICATE OF COMPETENCY 
RESTRICTED FOR MINES HAVING OPENCAST 
WORKINGS ONLY 

(Under the Metalliferous Mines Regulations, 1961) 

(a) General Safety and Legislation 
Duties and responsibilities of workmen, competent 
persons and officials (excluding managers, assistant 
managers); discipline amongst workers and control of staff. 

Provisions of the Metalliferous Mines Regulations, 
1961, relating to mine workings; explosives and blasting; 
haulage; precautions against danger from fire, dust, gas 
and water and of other provisions and Rules, the 
enforcement of and compliance with which is the 
responsibility ofmine foremen. 

Writing of reports required to be made by mine 
foreman under the regulations. 

Dangerous occurrences in mines and dealing with 
the same; accidents, their causes and prevention; accident 
reports; not disturbing the place of accident. 


First Aid. 

Sanitation and health; miners' diseases, their . 
symptoms and prevention. 

(b) Methods of Working 

Nature of occurrence of mineral deposits; geological 
disturbances and their effects on working conditions; 
dangers and precautionary measures while approaching 
geological disturbances. 

The purpose and utility of boreholes in estimation 
and proving mineral reserves.; 

Opencast methods of mining; mechanized and 
■manual methods; deep; hole drilling and blasting; shovel 
and dumpers; dr^line; bucket wheel excavators; surface 
continuous miner; benching; maintenaace of haul roads; 
other safety precautions; methods of reclamation; dun^ 
management. 

Suppresssion and treatment, sampling and analysis 
ofmine dust, • ’ 

Safe handling,and use of explosives; deep hole drilling 
and blasting; safety precautions. 

Sources of danger from surface water; precaution to 
prevent inundation and irruption of water; water dams water 
danger plans. 

Gates and fencing, different kind of fences. 

Inspection of opencast workii^s. 

Readir^ of statutory plans. 

(c) Elements of Mining Machiaery 

Safety aspects and safe use of different kinds of 
machinery used in mines e.g. blast hole drills; rippers; 
scrapers; shovels; draglines; dumpers; road graders; 
dozers; wheel loaders; bucket wheel excavators; spreaders; 
surface continuous miners; brakes (including service and 
parking brakes); gereration and use of compressed air; use 
of steam and internal combustion engines in mines. 

Use of electricity in mines; safety precautioins. 

Haulage and transpot; types of haulages; rope 
haulage and locomotives; self-acting haulages; haulage 
roads; rails and tracks; their maintenance and inspection; 
tubs; signaling; safety devices; codes of practices; traffic 
rules; unsafe practices; derailments. 

Different types of pumps; principles and use of 
siphons; drainage and water lodgments. 

Code of practices for transport, installation, use and 
shifting of opencast machinery. 

Belt conveyors and safety appliances. 

[No. Board /Metal/946/2009] 

M. M. SHARMA, Director General of Mines Safety 
& Chairman, Board of Mining Examination (Metal) 

tpRK, 4 T=fi, 2009 
63_*ng ^ Wm, 1961 ^ 

13(4) ^ 313^ tftRiu 
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-31?! ?R> ^3^ ^ -qraqjFil, 

TlfilWlPriT ^ t :- 

iiw*T dwft ys^sr^ H^di wi.ui-Tnf gOtifT ^ 
TJT WshM 

(*n^ 1961 ^ aifrrk) 

(y T^w-s * 

aPivjf ^ niVh<?n^ t^' 'a^rapi 

^ ^ ^ iraW, 1^ ai)^o0.6r< 

"5^^=^, f957Rf 3mgj-t^R3n? ^ 

^ f¥vgf, 3T?imiT«11 4' 

■sik itm ^rf5nr-ft^ 

^ ^ sijHil ^iiii, ^tn ^ ^#^n, x^’ 

^Acicx g>l 

^♦*‘<^''1, ■:|^ ^ 6^1^ I 

^ 'ai^: 31133^ 

SiraT'T^, TllffgJI, *!f5^ T^' 

T^-^ 

T?1 irarf^ tr -sfitfSTir’ 

T^' 3P1 Mxi fMviif, w 3?ma, T^- 

wpit, 2f^ '1«ll4<1M tSRTO I ^ fjpRTO 

^3113H, ‘ifH'W ^qqWRlf ^#XT, Wie 3fq XWT f*?? 

WX? ^ X^^‘ ^31133 X^ ( 

^ fgf^, T3P XfI 

MVxjf ^ -^zpf ■sr*nf^ 

■SI^WT 1 

l4|C|(^Cf) x^ 3RTO^ ^ 

^ %/^ #T ^ l^- 

xrhsr^ ^ R<w45x)!fp i^‘ ( g<ui<nM x^' 

a7qf^MT3 xraiF mm, xjjw-gTfwr, -^ttii 
xjfxpixi ^ XRxte, 3?:^ 

I 

x^q t^; ^ i^- 

t^F X^q 3Pq ^3jf 3?igfW 

fftm T^’ #fexi 3wqi, vm^ ^ ^ <iR ^ g3 ^rsm . 

1^^ ^ 1t?t3 (^.#.3TR) ^ x#in f^T?CT, 

■^T^nirf^ farfm I 

• : qrffqjTTTl, ^ T^- 

HHWil'tjfli, air3J3, gxjxf, ii i ^gg 

X^q ^fm, X^' ^ 

3PRqX t3#xl gft ■%PT % 'mt ^R3, ■^, 

^ X?^‘ M*rd<4T, firfwr Muilfaq i X^' fqf^, 


3lMxr&, #T X^q TJ^- 

1^, HW 1^ (^.^.■^.), q>i ^ ^ 

^'X»<!X slW-riH q;3 fiRp, iqjqTXR 

^ ^I^IIhm, ^ »|q»i, «<nT<f> chl^'i Wqqi, ftifijw 

3?Wq^, fil^ XT«?I q>3-ftRf xrq ■sqxqrjf f};%xr UXTI^, 
s«x^ifVin, qrfrq, ^^-xrarqf^, x^-Turaf^qr x^' iii^c^lx^ 
aHM^wn l 1S^-»«)ir<nMi'. ff xqn^ qfl fsxsfi^ x^' q^jap 
A«»Pt«»tf 31^ x^’ ^ <n'<^CT 'IlFinfqf^, x^' 

^ miqix? X?q 3||x7qTftq^ t^H, XfSF qXF# ITX^ 

3il«<nw« ’5FR: 'Sil^ x^q T rtJH R xpt 

qNll-q^E, xm,-^snq qq 

fW -5^ Xjqni, ^fcT^ qit araqRxJTI Tjq xrqpp Iff^' 

«?«« ^ 1^, lAo^i^x-i ^ *1IH<^«-S, 'SrraTXjqrl^’qxt 'HSgi, 
txn»»5teq, l^qi^q, ^TRS-feqifn ^ xjxufqq qR^ qj?^ 
«»>K», ^ •rtifkxi, gtq ^ -qpf qft qnp[, tjpf-qjcp^ 

M«x<n nxwWi T^ 

313^ % ^ I 

^'^’X'X ^ 'xRqpi m fe^4iTi'^3TO/qgitq fqfqqf, 
7^ -f??^ qrf^ xjq qqq#m 

^ HqtspfhrtlT, X^‘ ^qXiqqpT qx( Wfly 3qq>< xxT 

^ x^?ertm, -qff^ qxqq^ 

qjR? «i<XHiM, XT^ q?t xTxipT, qqx qXM, ^igi^qRXT ^ qxim^ 

qiftcn qft 37^W^', 1 ?^, qqgx[, qN-f^qqj, 3 ?l-' 3 ?r 

3if^ q^ X^ Xiq?xs^, XFqipq-f^^ 

X^, 31^ ^ X^-xj«f ^rtVxff ?Xq!^), 3rqi^ 

wn, imq (qr^SHT) HTX;^ x#!T, mim f^qqf 
(qify/x^ -in 1^, qi^€/x^ ^Tpr 

3:f xNx qxsf W qpq fqf^jxjf), qrf^, 
WFIRITXJ^ X^q 3^q,ini|q, q^XR, gqm Iqfv 3nfq. 3* 
3X1^^ •^1^ ( 3lf^?3X^t^x^?q>fex£Aq ft^ 
qqfiPr x^‘ l^-qi^R'i, i 

^?lHr fqqqxrr x^' -g^q Iqfqqf ^ ttqi^ qqi^ ^ %q 
^ A^(n«rM q>t 3?qqixxjT} qq qxiW; »J;-Xiq<r}^ 'qq' x?f 3 r 
^^ q>'>l(«<x x^‘,^qxn?^, qftqx, 

sisftq xjp fii3n#lq ^qpjxflp qq ai^w, xpj 
3»li^, qvq#^, mtmm, %qi ^r3q> x?q 
xiN> R<=*xMii q'ff«RX''i, tsw (q>raR/ftq/xgip/q(x3) x^q' qine 
ftBX m WWI, xirqqisif qq lix^, q^- X^ fequfq 
xpi ^mqqi ^ Wlftrq, feqi^ •^' xjftqq 3f^FH qq 
^^slqxxq, •qq^;^ xdq^, qtfi^ x^' xrqj, qfeq 

x^ f^ffiqr pifeq, xipq -gqq^^ ^ ^ 

^qqsrejqq 1qqq^, ^ 

^ 3l«f?Ifxq, ^?lPiq-?inT Iqq^qxii, q^, XW-qRT qq ^1^, 
«qq qi^ xmqi^, xrar qx^, x^ hri qq 

31^, q^ f^qu^q»<q q^t l^qx^, ■ ^^ x^' 

:gTq Xiqqq,gqqq | 


• 'M 


*1 I 


4 -. ^ 
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^ ^^f^SRT 

^t4i1 &ii'^(fl4> ‘A<«ni, fii'in *iK"ii I 
j . otin '^' 'SiVIh aRi<?'M>'i )(*il'i, m^<t(’i f<^fM 
yi-i-i ^ fs'Jii^i ■^f ^ I 

(^ ) grr #n?R, 3 ift t 

gn w ■w=T : gpT ■jor ^ 

■jp^, gpT ^ ^ sk gt-'gw 

w WR ^ vi<err?i1dcfi, wr i»T 

■^ppte I, 

^-■gRar ^ iNtn ^ va--m^, 

^ 'ER W‘W1 I 

aflr 3?i^ ; gpi^ *®Hi ^ 'J'OimI*!. 
Tmtir, R# graf afk snifg ^ imm, 

«l§«hl^if<<«4, gpT ^ 1I^‘ ^ ■'FRT, gi^' 

■^f <};«HI W^CII ^ 3n^TT*J?f <l'n<h. Oil o|iy~MI'il ^ ■^®HI ^ 

giRRRR T^sf UPPTR^Jjfe ^ ‘i'*i't( ^ ^®HI 

311^ ^ g?FlRR®r, lq<»>l« ^n4 T*?# 4* M^I'W 

■fBifsrf^ MSifftnY1^, I ^=1R 

"enR, ^ 

3i4<if (*wfi 3iif^ ^ 4>Kyi * >>m g#r *TR ^ wn, 



gpj! gg-TIW : ^-W5 ^ f%^, ^“RPif ^ 
TiMtir, •5 iMk a?R fwfdlE'i ^ wn^, «43 <m srH^nfii, 
Trai? ^Rki^T, 3i^Hd ^ifd’41 I 

yi<ti[d'»' f^IcR : iftRift MRcIffd, !n^ft1'"f>' 

^fit wn, <lR-'»#^ ^ f«*W 3FT ferf^ I 
<4tT^«f) "R^lcrT; TSif IrSHI, m'oI ^ Iq<lqaii< 
3'^a-Wdl , ^ ^ 3ilT<P^ fPT^, ^iifpra ^ 

yHHW< ■'T^, ^ (qs<lci '^’ •'tciiii, ■'^-'i^'??, 

tsR^ ^ RSRra; r'e^, 

■mz ^ RR^, WR Wim' I 

«cH?R : W<i(idd 3^3^, "^(thz 'gi^-Wlf 
31RiTT ^ fRrfpJT, ^ gai ^ SnSfTJRFcnsff ^ UlddidH, 
•RTOa ^ ^ ^ 5RI 

Tj;^' ^a)<4 f«4R1 ^ fllMMffl«»>1 'M T'^^Am''! 

ar^M^iVi, aifftRi ^ ^ 3Ji=«^d+di 

^ ai4>MH, ■R5IRB R!«tH ■*!# I 

^tnftcT ^ 3RRR, Rm ftwi, gH 

WTf 4‘ 3#3g : gR 3lf75Rif ^RJR, ^iRR, -q^RR, 
t3?» Tt^TsqTR, gR 3#Rif ^ 3l1«^ 

w,«wt5ftnq qiniq<“i Pih5"i, 

■R»ra^, ■?ftg RR srf»3-«Ni 'j:!: g^ i 

RTO'^ RRR54'4^ ftFRte: ^niRTT^’TN)-«nR, 
^rilHSfd ^ 3Pl ferf^g I 


16,2009/%g26,1931 

RR '<ni=i'i : <tii<.''i 0'»»'Hi*i, 3^ girff 

^fl^M ^ it? Cl'b’Odi, '^S'1 

(Rlfin) 3q*<u|, ^ ^ 'jJMdW^ ftvill^d •^■fTRfR, 

RR-RRR, ^121 ■’RR I 

Iqwls, 31PT RR-Krtioi'l ^ -iHira gt^ '3l>t R<t)q<l 
d^VOd 3R^'?R, grff q-qiq R«i>q<), dqiq--(iH«i»<“i, 
3<lMldcbW ^ 1git rlPRdl %»IRT 

URMI I 

M«hl<l ^ragir : 3B33 

#13^, W^, 'H^^FT I 

gR tiqiqq ST^fRT tqqira, Wqidi ql-^dl '4 ■»)ff=b'qi 
^ 3r%T I '. 

gR ^ "4 >3iH<SlH TJ^RRR T^’ 

Tqf^TR qlfoH ^ TR^ I 
(R) 5 

3ifR 

AdiPicHU I 

■fwNf ftl5r=3, RRtR fe-dl^d, 1w 

iqqR'i, <T>T<n< i?3 M'J'J) <Kiq, 

•iq'ft I 

■ 3 ^ faR, ^ ^ H?RR> 3M+<«iI ^ 

fa4H ^ wip? g^-tgi, iTwi ■'gpe, 

ssifFST, sngft^ ^ ’"'te, ^ wr "sirg, 

?53Rf ^ ^ ^Ft ^ URi-RRi: 

^RR I 

R#i ^ +i4^iicii !Jf«f.iir4 I 

% : R3ra3 ^ ^3TR, TI^, Rff^ 

11^ ‘^trwi ^«Kl, %fe5RR 

i«T, M?fi, Rra ^ ■afciJFi RR-^, "ih 

iRai g? ipfin, sicpra, we PtiG'w, 

qi"^qi't<, '^g, tVqiH, 'SRgn, 

«i5f4>« 'spraiq, giM Rtei "w-wn^f, 

■swRT gr iRsqR, iRi I 

’jfipRR#^ ; gg Rq-qiRifl f^RPl 
gg dW{, qqi^^iwWw, "^51, 3^, ^ 

T^ 5tRe liki, T^R. 

TT^. 3b|.-^. 1^. l^fHM wk I 

gRf ggft irgPJR 3M«fFI : ligR, ■?ft^ m 
UdiRd , ^ggn ^g^RPn, iic^ ^ Tg-^gg Tt^ wii^, 
3PIRT, ^ ^ ■gg, aiiR?f ■^), 
■jRntgg q5*^q<., q>xci q»'^q<i int 
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^ ^ 

Carrara, #!f 35^ 

^ ^^RPII, ^-fsn^n^ild {^?9> xrl^CT 

3tI? ■t^rre, tn i 

'JPeRI T§Hf -qylHf cfi! injt»T I 

- "TO : ftvtRcmf, il)ii<Hiq<, JllftcIJ a^k WWf, ^ 
inTO (q(<;<4-i) ■pRpf, -aiB 

*rsEq, ^ ^-affRz, 

I 

3ll')i<»i|« *ufil'i4 : «<;ii« ^ ^ «nmi, 

^ frqr, ?i!!^, |7j 

■Rlf^ ^ "3^ 719-Wra I 
fq^fl ■3ir*iqi'n«<tn 

^(sq<M 1^ 1^?Ror, ■5ziq^*n4, 

^ ?Rpft?H ?1I?4', f^-fitR, Miffed 

-jfe 1^ 1^]^, 

?Ri-1m, ^i5l^ im -qif^ 

Tj;2( Tte T^ef 

^ *ir$f<«.R w 

’ifw 1%^ ^ ^ ^rgi^ tf%n, 

3Tf%T, 'I#! ^ TE^#3T t^' ^aBt' ^ 

=(ioi'|q irairR g^T t 

■’aplt 4f ^Ipqrt, ■^, ofii^ ^ ^ l3*tW, 

TRIR^ T3^‘ <}qqVi, JfSJl aifit RfFBf ^ 

^-^3, '?lf^ 1^‘ yuift^") B|fl 

^I3l ■Nqidi ; 31^ '^iR m§14il Cgm 
^ ^ ^icn) I 

3Pn# : 3Bl%BT^‘3rf d^.;H , 
q'l'Jiii-^ "jarff '4' an^nff xnsi 

va-T^ ^PfiRiqi, <4>‘^vn awifttT irattR 
■Ra-RSIR ywiidt I 

(tr) T#T^T^ 

qiq-i : t^' ^ Riw 

RREl ^ S«t)l^4f I 

f ^ ^ : Rm ^ r«4i-^, iraR, ^R#tR 3q<f.w 
^ wr fMftar'^i:Tm,^3if^##i, 

3^^, ^U|q,lq 3?!fRf^ i s. 

■SPRT : ^ 'f>itcTls<n iiRT 

Tn?gi^3iTf*3^ ^ Fcri^g i 


[Part II^SecJ®] 

Wl55^ : 31T^ RTa!t3flfi3^ 

^ ^ Wl, fgRii'SKrfi;^ |<ll|pi, W ^ <rl«fei4!fH , 

■ "fAfl W a>t WU^, a>I IWPThiR, Firat -3RSlR?t 

I 

: <4qfCT‘f ■3w^, ^ -jranr, ait 

^ iPitn,^ 

TITO ■RITI^ ^ RTO f*IT# aRSIEft 

TWWi R«ii<«i I . , 

■4 aR 3Ritn I 

: MltiatR TKI=(i?ft, TRB ■^3T|. 
('<<^<H®) t¥ti 5Ri ■qrwfsra;’ aWR 33 1 aia^ 

f^qUtni^d, vm% 3f«f 33 ftlSRT 3SIT t33f^ I 

: 3Iq<l -giRT -Rt^ 3jj^ 'JPpRI 

3^ 3itft5tTH ait 1^331 I 

: hhah,tr?^ 
airft 1 ^' "jiaf an wNir, (^(fiT, "g^, 

3^k l^'iiT Iq^ii T^'aici 33 Piq’qwi, ^61^* 4dlw>l4 ^ Ria 
3T 3«» ai^ ^aa aipf w#' ^,3i^ 

TTR^ aai ?N3 m ^ ^ 'tM taaf^B 3 
33 uafa I 

^ «qiql»fi ^ Rj^ifi : Kfeaf ^ aiiRii i^g 
q'ffqxwf, aaiefin aiaar (^P«Ri« aw rr ^ 

i^, if^ 33 RRR "qra RRiataa, f3 37 M’j»ci a a^fa af 33 
RRiataa 1 

RTI3?^ f»lT : 3333 a^-^ftiat, 

«i>44f*i«M 5ji«q»< H<<i<i<, 3>lti4dT 33 ^9lt|<u( | 

fv«4|^41 ; ^||a5 »JU4 TTjBT#!^^ ta3>#?3?, 

r«iq\^ii<»> V^ l^fi^-Tifqqin 3tNff3f^^3'^ST34f33r 

3raifaf I 

: MiMta f33>i, RR3 3im i r<riq i ~ 33 a fia^a 
«i*A«lq SRI ^ 33 laafRii 1 

3313 33^, MR '4 att^Upt^t 33 33t3 I 

*NaiR 33 33333 ait ‘i«iii'4’, laf^a -farfaai i^sf aaait 
3ft#3n^, 3T«t33> 1^3 I4qf''i HiaaRR, ^JcRT T^3 >jfiRcf tR 
l?3 ^ 33 at ^313? 33 1^ 1 

3>TO R3 3333333 RJRI^, ^ ^ 

R3 a«Hl4 t 

4«r?nt ^ a33T, 3333 faafoi, 

351RT ^ RRRI, Ma ^ 33?! 1^' TtaTH ^ i33R, 

Rsf^aif ^ art^ ^Rt^a i 

Ma R^arn x^‘aarilf at taafui ^ ajcgji; 33 3^ i 
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16,2009/4?ira 26,1931 


(tr) TWlPf : imfeiiui 

1 

^ M<T=I I 
■qf^ : ^ 

^ %SR1, ^ 

■3?irif wra=T ^ ■^' "fe^ 1 

TW^H : ^ l««. 

«,nk^ 3 ?w4<<i, 

■37qi^ IRI^ : aqsqqq ^ TT^RR TTprajf 

^ t^rakR. 33^ ^ransilf WRia^i 
3(qPR-^i^, 3T53J^N^ •^' IMt^, 31^ 3^' ^ 

srafV ^ikRT, WTKC5RII, 3r!^31Ron X!^' "xirH, 
iwkr I , 

3ra«R : kf^koi, ^iftxfRRi ^ 

^HfiR-grrat 3i^sr3p 
3nf.ailR.3TR., RRRI -Q^ kPRIR 37t fkkRTf, 

#5R-f^-^, ^1^ {■g^) XRXTT I 

^ xTqf??T^ ; i 3nf. 1^. (v^wm^ 

f.TRT.^. (?^T^RnR^ x^) f.^.ifl. 

xRFe),T^R. A '^1'*) 

«jfiniTi Ti;3 3^ ^ iTR ^Fif trjHrh ^ igik, '5^ xpt 
T qRT, kiRiRn, ■sNkjq yim#, ■JUR-xRfxR, 
13R «<'<{l^<ui 3m: m ' 

T§7R 3n{?Ri -y^ : ISFR 3RkTR^, 3IT1 ^ 

^ 3fk ^ 31^ ^ XTRF? I 
igjR ^ %XI RRpit I 

^qqfR ik^H ; f=(qi< WR, ■H‘f<3^ Iqqm, 
fsrar^ ^ ■^, tsRK -Pns^i, 

3 ) | <<HI$v^VH , fksiK omRwiI^ i><m , feMl^ifa ^^r«w<6 

xraK 1 

^xjzqr: afkilkRR 

3TWRR, aR^ ■^HRn 3lk kraR^T I 
T3?R fq^ll : 

■?^R«n ■grw : igR 3ikrkmR, 1952, 

■pPR 1955^ «ng WlIkPfRR, 1961,'SH^^knrq, 1985, 

■gpiit y^t'Ji’fl'n ^iRnkr Iwi, 1956 

oiicRTif^ yfti58"i kpnr, 1966, «iTg aiil ^ 

3T3J 1%zn^ T^of I 

qgrli k' RinF? ITSfl : 

^ -k' -^WIT : ^ 3W ^, TS^ ^ 3ZWRTkT^ 
^ififetR, aflk tI^rtir, s'i>ini< ^ q»(l<ii<oi, 
^dksxRft, 3n^ RRkm ^, ^nroi '% anjRR 
5^3nT 3^ snxjR^iji ^rr, ^ 31 ;^ 5^^ 

ytil^, '5^ ^ tsF^ iSRRJif 31^ aqoRn, -qr few 


Tlftwn, fTW XTSilR IIW#, 3313 fiw -t RR^xT 
■qz^jf W-qiWT, fTW-31^ ^ 31Rlk31 

^fw ^133 xraf fTW Xf^wn, fTW 3R^,-f5’T#3i T^' 

ajiriaP T XRSR (ftr^ ; iRifiW ■^’ 3T#I, 

Rlf3, RTR 3?q aiTTOlfRl '•(Ton 3n3^, ^R 

yqiR d«6Hl4i1 iNf k’RPikFlI '’llfli "I, '3llfia*i S^xR fl'^>i1«»i, 

■qiikgR'513^3 «^RRR (l33t31§f^ ^ 

3ljy4 l3 l^sf 315?RR, 'jjlfa'l ■ 5 I 33 H 4 3(3*131 ^ 3^133, 

3^ 3M 35^^ TiqtR T^' 

f^iRR 3R arjiriki I 

anTO 3r«(*R: 3mi6'6M ■JxjqjRn' 3^ 

fgrnifqfiRn, anqraqnR 31^, 3^13 3?*( ^xpRC^ft, 

tshqi larf V 3^3 3rf353l, 3Tm33R 3lc^ 'k' 3T?P3 isqfeRf qfl 
f W, 31'^3’n 3^ iila^S'i, ^ xj^RRR, feiH M'clW, 
-gR 3?t-^1^ ^ ^ 3R :3q^ 31RCT, 3313 ^313R«3, %f??R 

ijs Rq i g f ^ ■aqqrRl, 3313 31l4 "333 3^3 St^W*! I 

ywfqqi 333R ^ I 

3rf«Rjf^ 3!JT3Rlkl31 ^ : tRf^l^rHRR 3^3 
^4»irH3ikR (, 3p "333 3131333 »3R3 "W 

■yRfq^ ^uiRr '^®ri?T3 "SXl^RR, ^TW 
^ l3f^, 333 TKR 3qif«Rf 153 RWn, ^3)313 
■5333 I 

■5{^iR<T 033^ (Rl^fzn) : ■ffiiR IRiRT ^ RlRRl 

ffSlR, 33»m 333X3T ^ xiRqi - 53 ^ 3^3f3R I 
gpi! ■^f T3^0R 3^3' X3(T®3 I 
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^T?ft T^' ■3«^ 73^ ■g^', M 

3[[^ t^'-^f Tj;g ^ ^ ^ TTO 

Tfr Rtni < 3 si '^IT^ oi*! ■^jpt WPft 
I 

^ 3[tT TWrI^ ^ ; ■jfeqf ^ V^ 

mf^. wf?n ( $r-»5fa^ a#p m ^ 

fFTR, 'iRrqii ^ -TOR V^' 'W 

T PrmkH I 

■^^iKrt yis : i'nh 3l^-<^Ri'fl, h1Ri3>TPi3i 

■?Rm H<<^d{, *115-^d •*! ^n^RROf I 

R^^Npft : O'iIctIm ni«f>l“i, ^RTR >i«iiRt«<T ^ rRsrN 
Wr 'SRI Rf^RJR RTT TI^RT fRRh®? I 
RR 3IIRaR *t Wn^\ fsrf^ T^'■3RRft 
rMRIR, -3?«Jr^ RR frqjwi RRRRR, tJjlH T^' ^ffiRRI ^ 
RR R«T ^ ■^‘^IrT RR fHR[»l I 

feR, T?f?Rr, Rfe RR a(IT3daRq ^ 

RRWR^f I 

RR^ RRR^, TREpf fW^, RSR®T RR 

■RWn. 'OPT ^ RR^it’ RR ^ 1wi, *I 

RltRrRRR chtfoq I 

MR RR RR#' ^ IrR# '^' R>‘'»^d< RR R#R I 
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MRlfXR? ’gXW XPBR RR 'gXM #M ■gXRH XT#M1, 
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[XT. Rl^/qig/941/2009] 
R*T. RR. Mit, MR gXW HglfR^^I* RR 

3 T«w, MTR -qxNo («ng) 

Dhanbad, the 4th May, 2009 
G.S.R. 63.—In pursuance of the provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 

1961, the bye-laws for the conduct of examination and grant 
of Manager's Certificates of Competency so for as they 
relate to Syllabus for Examination, for First Class 
Manager’s Certificafo (Appendix-I) and for Second Class 
Manager’s Certificate (Appendix-ll) is being substituted 
by the following; 

APPENDIX-I 

SYLLABUS FOR THE EXAMDSATKXM FOR FIRST 
CLASS MANAGER’SCERTinCATE OF 
(XHVIPETENCY 

(Under Metalliferous Mines Regulations 1961) 

(a) Winning and Working 

Geology; Characteristics and classification of mineral 
deposits; application of Geology to mining; geological 
structures; folds, faults, fractures, fissures etc. methods of 
exploration and delineation of the ore bodies; boring 
through disturbed strata; bore hole survey; sampling; 
estimation of cut-off grade and ore reserve; losses of mineral 
in mining; net smelter return (NSR) to mill and mine; mine 
yaluaticm; quality control, interpretation of geological maps. 
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Opening of mineral deposits; Legal requirement about 
outlets; siting; vertical and inclined shaft; adits, declines; 
sl^ft sinking and deepening ; methods of sinking: 
mechanised sinking; in ordinary and water logged grounds, 
in running sand etc.; freezii^ cementation and other special 
methods; shaft supports, temporary and permanent, 
tubings etc., recent developments. 

Development and layout of mines including surftce 
and underground .anangements; layout and development 
of shaft-top and pit-bottom and haulage arrangements. 

Underground Mining Methods; Choice of methods 
of development and sloping and fectors affecting the same; 
statutory provisions. 

Primaiy and secondary Development: Choice of level 

interval and back/block length; main haulage drifts and 
tunnels; high speed drifting;-excavation and equipping of 
grizzly (conventional and mechanised), ore/waste bin, main 
ore-pass system, underground crushing, loading and 
hoisting stations, underground service chambers, sump 
and other subsidiary excavations. 

Cross-cuts and drifts; raises and winzes; ground 
breaking; mucking; ventilation and support; extention of 
track and other services; modem drilling and loading 
equipment; Aiimak and Jora -lift raising , long-hole and 
vertical crater retreat (VCR) raising; Raise boring systems; 
mechanised wirtzing. 

Sloping: Classification, selection of sloping methods 
and applicability; slope layouts, stope preparation and 
production operation ground breaking, mucking , 
ventilation, supports, haulage and dumping; sloping of 
narrow and wide ore bodies; mining of parallel veins, open, 
supported, filled and caving methods; combined systems 
and special methods; underhand, overhand, breast, long- 
hole and raise, resuing, room & pillar, sublevel, large 
diameter blast hole (DTH), cascade, shrinkage, vertical 
crater retreat, horizontal cul-and-fill, square set, top slicing, 
sub-level caving, block caving methods; combined open- 
room, shrinkage and cut-fill and subsequent filling systems; 
hydraulic, thermal, hydrochemical, biochemical and nuclear- 
device mining systeihs; design and construction of draw 
points; mechanics of draw and draw control procedure; 
recovery and dilution ; problems of deep mining and the 
remedial measures; design and layout of slopes in rockbiast 
prone mures, mining sequence and rationale. 

Opencast Mining: Opening of deposits and 
preparation for excavation; box cut; types; selection of 
site; formation of production benches; ripping; types 
rippers; concept of rippability and cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design, 
factors infuencing blast design; deep hole blasting; 
calculation of charge per hole ; ground vibrations; 
secondary blasting and problems of blasting side casting; 
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environment friendly non-blasting techniques; safety 
aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; applic^iHty of electric 
shovel and hydraulic excavators; cycle time and 
productivity calculation; estimatiem of equipment fleet; 
dragline operation; side casting; side cast diagram; 
calculation of reach; cycle time; productivity calculation; 
bucket cecity requirement; scrapers; types; method of 
work; push pull operation etc., bucket wheel excavator; 
operational methods (lateral block, half block and fullblock 
etc.); productivity calculation; continuous surface miner; 
operational methods (wide/full base method, wide/full 
bench, block mining, stepped cut, cn^ty travel back, turn 
back and continuous mining methods); conveyors; 
shiftable and high angle conveyors; mode of operation 
etc. OITDS (operator independent truck dKpatch system); 
in-pit crushing and strip-mining; safety aspect. 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control. 
Theories of ground movement and strata control; stress, 
strain compressive and tensile, shear strain, uniaxial and 
tri-axial strength, Poisson’s Ratio, Young’s Modulus, 
convergence, elasticity, litho static and hydrostatic 
pressure; rock mass classifications, strength of pillars 
(crown /rib/sill/post) and shaft piilar; 4 >rotection of surface 
structures; design and stability of stnitXures in rock, design 
of support and reinforcement for undoj^eund excavations, 
support resistance, yielding and non yielding supports, 
dynamic and static loading, measuring instruments, 
consolidated and unconsolidated fiHs, rock bolts, cable 
bolts; latest developments in mine supports, economics of 
siqjport design, cost benefit anlalysis subsidence; caving 
of rock mass; problems of deep mining; rpek burst; 
monitoring of rock mass performance; mechanics of rock 
fiagmentation; slope stability and dump stability; dump 
management; roof management. 

Use and safe handling of explosives; blasting 
techniques and their relative efficiency, total cost concept. 

Application of numerical modelling in mine design; 
application of computers in mine design and operational 
controls. 

(b) Mine Ventilation, Explosions, Fires and Inundation 

Composition of mine atmosphere; Mine gases; 
generation, properties and effects; sampling and analysis 
of mine air; flame safety lamp; monitoring of different gases; 
inflammability of fire damp; fire damp explosions. 

Flame safety lamps and their design; use and 
maintenance; testing of safety lamps; lamp houses and 
oiganizarions. 

Heat and humidity: Sources of heat in mines; 
geothermal gradient; heat flow in deep mines; effects of 
beat and humidity; psychometrics; computation of 
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thermodynamic properties of mine air; basic modes ofheat 
transfer in mines; methods of calculation ofheat flow and 
temperature rise in mine airways; heat and moisture transfer 
in slopes; Computation ofheat load due to various matdiines 
in development workings and slopes e.g. drills, road 
headers/tunnel borers, LHDs, low profile duinpers, 
locomotives, lump breakers, crushers, belt conveyors, 
underground sub-stations, etc.; air cooling and 
conditioning. 

Air flow in mines: Laws of air flow; resistance of 
airways, resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural ventilation: Seasonal variations; calculation 
of natural ventilation pressure; thermodynamic principles 
and other short-cut methods. 

Mechanical ventilation; Theory of different fens; 
characteristics and suitability of fen; selection, testing and 
out put control; fans in series and parallel; reversal of air 
flow; fen drift, diffuser and evasee; booster and auxiliary 
fens; ventilation of headinp and sinking shafts; standards 
of ventilation; ventilation calculations. 

Ventilation planning; Ventilation layout; 
determination of size of shafts and airways; estimation of 
air quantity requirements; ventilation network analysis; 
Hardy Cross method of iterative analysis and plication 
of linear theory; thermodynamic network analysis and 
computer application; application of numerical modelling; 
estimation of pressure requirement; ventilation survey; 
ventilation plans. 

Airborne dust: Generation, dispersion, measurement 
and control; suppression and treatment of mine dust; 
sampling and analysis of mine dust 

Mine fires; Types; causes; detection; prevention and 
control of mine fires; spontaneous heating; dealing with 
mine fires; sealing off fire-areas; build-up of extinctive 
atmosphere; fire fighting organisation; reopening of sealed 
off fire areas. 

Firedamp and sulphide dust explosions: Causes and 
prevention; stone dust barrier; water barrier and other 
methods. 

Inundation: Causes and prevention; precautions and 
techniques of .approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dams; water lodgements; water 
danger plan. 

Recovery of mines after explosions, fires and 
inundation and investigations after the same; rescue and 
recovery in mines; rescue apparatus; organisation of rescue 
work; emergency preparedness and response system. 

Illumination; Cap lamps; layout and organisation of 
lamp rooms; standards of illumination; photometry and 
illumination survey. 


Recent developments in mine ventilation; use of 
numerical modelling in ventilation planning. , 

Risk Assessment and analysis with reference to mine 
envirmiment, management of environmental risks. 

(c) Miwag Machinery 

Strength of materials applied mechanics; fluid 
mechanics. 

Theory of Machines: Machine design, different types 
of ge^ and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of wotking principles 
of steam generators and auxiliary equipment, condensing 
plant, reciprocating steam engines, turbines, internal 
combustion wigines, condtfct of gas, oil -and steam engine 
trials, mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and work shop processes. 

Wire ropes ; Construction details, applications, 
mechanical properties, breaking load, factor of safety, 
bending fector, capacity factor, snap length; critical depth- 
inspection; examination and discarding criteria; rope 
c^iping and splicing. 

Mine winders; Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and ctmtrol systems; automatic contrivances; brakes; cage; 
skip, counter weight and suspension arrangement; dutv 
cycle diagram; winder capacity and motor power 
calculations; equivalent mass of winder installation; safety 
devices; Installatiwi; examination and testing of winding 
equipment. 

Underground machinery: Pneumatic and hydraulic 
drilling hananers, jumbo drills. Roof bolters, quadro bolters, 
road headers, raise climbers; tunnel, raise and shaft borers, 
LHDs, LPDTs, booster compressors. DTH and ITH drilling 
machines. 

Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
scraper winches, aerial rope ways; man riding systems; in¬ 
pit crushers; feeder breaker etc.; mine cars; track design 
and layout; super elevation; track fitting and safety 
appliances; self-acting inclines; ore handling plants; rail 
wagon loading plants; use of diesel equipments in 
underground mines. 

Pumps: Characteristics, motor power, capacity and 
calculations; laying of water mains; dealing with acid water; 
sltuiy, drainage; lodgements, storage, designs and layout 
of dams, sumps, pumping problems. 
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Opencast machinery: Construction, function 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-switch; symmetrical fault and 
circuit breaker rating; mine signalling; power economics; 
industrial tariffs; power factor improvement; electrical 
drives and semiconductor controllers; selection of motors 
and starters; semiconductor devices; principles of 
operation of thyristor controlled vkiable speed electrical 
drives; electrical breaking; earthing; flameproof enclosures 
and intrinsic safety; use of high voltage operational 
equipment in mines. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air; air compressors and 
auxiliary equipment; air turbines and air engines; efficiency 
of power, electricily and steam systems; safety aspects. 

Automation in mines: Armchair mining (tele- 
operations of mining equipments). 

Maintenance Systems; Monitoring and reporting, . 
tribology - corrosion, planned maintenance. Preventive, 
periodical and total maintenfflice system in mines. Condition 
based monitoring and related maintenance system. 

(d) Mine Surveying 

Linear measurement: Instruments for measuring 
distance and ranging, units, of measurement in surveying. 

EDM; Principles of measurement; types, correction 
and selection of instrument. 

Angular measurement; Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 

Theodolite; Modem micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversiilg; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels; problem solving. 

Controlled surveys; Triaifgulation; trilateration; 

’ application of GPS and. Total Station in mine surveying. 

Field astronomy: Astronomical terms; determinadon 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north. 


Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Development and stope surveys; Surveys of flat, 
moderately and steeply inclined and vertical workings; 
cotftrol of direction and gradient in drifts, tunnels, raises 
and winzes; traversing along steep woiking with or without 
auxiliary telescopes; 3D laser profiling of stope surfaces 
and bench walls. * 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Geodesy: Geod, spheroid and ellipsoid; geocentric, 
geodetic and astronomical coordinates; orthometric and 
dynamic heights* 

Astronomy: Astronomical triangle; conversion of 
time systems and*^ precise determination of azimufli by 
astronomical methods. 

Photogrammetry: Introduction; scale of a vertical 
photograph; photographs versus maps; application of 
photogrammetry in mining. 

Area and volume calculation: Different methods and 
their limitations; carfiiwork and building estimatitm; laying 
out of rail and haul road curves, surfece and underground. 

Dip, strike, fault and outcrop prtAlcms; borehole 
surveying and calculations. 

Types of plans and their preparation, care, storage 
and pfeseiyation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

(e) IVfine Management; Legislation and Genera. Safety 
Mine Management: 

Introduction: Evolution of management; theo^ and 
practice; principles of scientific management; elements of 
management function; planning; oiganisation and control; 
structure and design of organisation for mining entraprises. 

Personal Management; Selection; training and 
development of human resources for mining enterprises;' 
leadership; study of traditional leader behaviour; autocratic; 
democratic and Laissez-Faire behaviours. 

Production Management; Determination of norms 
and standards of operations by work study; analysis of 
mine capacities and capability; production planning; 
scheduling and control; short term and long term planning; 
productivity; concepts and measurements; application of 
Ergonomics in mine operation. 
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Financial Management: Capital budgeting; 
techniques for mining project; project evaluation; pay back 
period and IRR; methods of cost analysis and cost control; 
breakeven charts; working capital management. 

Mining Environment: ElA (Environment impact 
Assessment), EMP (Environment Management Plan), 
ETP(Effluent Treatment Plant), STP (Sewerage Treatment 
Plant) threat to environment fivm underground and surface 
mining, means of mitigation, treatment of pollutants, 
monitoring systems, water management; mine closure plan; 
R&R (rehabilitation and re'Settlement). 

Economic Impact of Mining: Economics of mining, 
effect on community - before, during and after mining. 

Materials Management for mining sector. 

Behavioural Sciences for Management: Conflict 
management; conflict in organisation; sources of conflict; 
dealing with conflict; organising for conflict resolution; 
conflict and growth; Individual motivation; two way 
personal communication. 

Industrial Accident; Study of human factors of 
industrial accidents; their causes and remedies. 

Mine Legislation; 

Health and Safety Laws; The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine Regulation, 1961; Mines 
Rescue Rules, 1985; provisions of Indian Electricity Rules, 
1956 applicable to mines; Mine Vocational Training Rules, 
1966; other rules and legislation applicable to metalliferous 
mines. 

General Safety in Mines: 

Safety in Mines: Duty of care; occupational hazards 
of mining; causes and prevention; accidents and their 
classification; accident statistics; frequency rate and 
severity rates; cause-wise analysis; basic causes of 
accident occurrence; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mines; TRAP 
(take responsibility in accident prevention); cost of 
accident; safety management system; contribution of 
human elements in mine safety; workers participation in 
safety management; ISO and safety audit; safety 
conferences; tripartite and bipartite conunittees; role of 
information technology in safety management. 

Risk Management; Theory and application, baseline, 
continuous and issue based risk assessment, how they are 
applied to technical areas, risk management techniques, 
means of managing (minimizing or eliminating) risk, 
computer application and simulations, manager’s role in 
risk management, due diligence, application of risk 
assessment and risk management with reference to due 
diligence. 

Disaster management; Emergency services, 
equipments and procedures, emergency control rooms, 
rescue and recovery; procedure and responsibilities, safety 


df persons engaged in emergency response, investigations 
and reports; assessnient of damage, mine rescue; mme 
gases and their physiological effects; rescue equipments; 
resuscitation and reviving apparatus; selection and training 
for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
imeumoconlosis; physiological aspects of breathing in dust 
laden aimos{AeTe; dust sampling and sampling inshument^ 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment. 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

AW*ENDD(-a 

SYLLABUS FCNRTHE EXAM1NATK»9 FOR 
SECOND CLASS MANAGER’S CERTIFICATE OF 
OCWU’ETENCY 

(Under Metalliferous Mines Regulations^ 1961) 

(a) Winning and Working 

Geology: Characteristics and classificiUion of mineral 
deposits; etqrioration and delineation of the ore bodies; 
boring through disturbed strata; bore bole survey; structural 
geology; interpretation of geological maps. 

Opening of mineral deposits: vertical and inclined 
shaft; adits, declines; shaft sinking and deepening; 
metirods of sinking: mechanised sinking; in ordinary and 
water logged grounds, other special methods; shaft 
supports, temporary and permanent. 

Development and layout of mines including surface 
and underground arrangements; layout and development 
of shaft-top and pit-bottom and haulage arrangements. 

Underground Mining Methods; Choice of methods 
of development and stopping and factors affecting the 
same; statutory provisions. 

Primary and secondary Development: Level interval; 
block length; main haulage drifts; high speed drifting; 
excavation and equipping of grizzly (conventional and 
mechanised), ore/waste bin, main ore-pass system, 
underground crushing, loading and hoisting stations and 
other service chambers, sumps etc. 

Cross-cuts and drifts; raises and winzes; ground 
breaking; mucking; ventilation and support; extension of 
track and other services; modem drilling and loading 
equipment; Alimak and Jora-lift raising, long-hole and 
vertical crater retreat (VCR) raising; Raise boring systems; 
mechanised winzing. 

Sloping: Sloping methods and applicability; slope 
layouts; slope preparatbn; production operation; ground 
breaking; mucking; ventilation; supports; haulage and 
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dumping; sloping of narrow and wide ore bodies; mining 
pf parallel veins; underhand, overhand, breast, longhole 
afad raise, resiling, room & pillar, sublevel, large diameter 
blast hole (DTH), cascade, shrinkage, vertical crater retreat, 
hori2ontat cut-and-fill, square set, top Slicing, sub-level 
caving, block caving methods; combined open-room, 
shrinkage and cut-fill and subsequent filling systems; 
design and construction of draw points; mechanics of draw 
and draw control procedure; recovery and dilution; 
problems of deep mining; remedial measures; design and 
layout of slopes in rockburst prone mines. 

Opencast Minii^: Opening of deposits; preparation 
for excavation; box cut, types; site selection; formation of 
benches; rippability; types of rippers; cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills;'blasting; blast design; 
factors influencing blast design; deep hole blasting; 
calculation of charge per' hole; ground vibrations; 
secondary blasting and related problems; non-blasting 
techniques. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operafion; electric shovel and 
hydraulic excavators; cycle time and productivity 
calculation; estimation of equipment fleet; drag line 
operation; side casting; calculation of reach; cycle time, 
productivity calculation; bucket capacity requirement; 
scrapers; bucket wheel excavator (lateral block, half block 
and full block method etc.); productivity calculation; 
continuous surface miner (wide/lull base, wide/fuU bench, 
block mining, stepped cut, empty travel back, turn back 
and continuous raining methods); conveyors; shiftable and 
high angle conveyors; in-pit crushing and strip-mining; 
safety aspects. ’ 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control: 
'Theories of ground movement and strata control; strength 
of piUais (ciown/rib/sill/post) and shaft pillar; protectitm 
of surface structures; design and stability of structures in 
rock; design of support and reinforcement for underground 
excavations; consolidated and unconsolidated fills, rock 
bolts, cable bolts; subsidence; caving of rock mass; 
problems of deep mining; rock burst; mechanics of rock 
fragmentation; slope stability and dump stability; dump 
management; roof management. 

Use and safe handling of explosives; blasting 
techniques and their relative efficiency, total cost concept 
(b) Mine Ventilation, Explosions, Fires and Inundation 

Composition of mine atmosphere; Mine gases; 
production, properties and effects; sampling and analysis 
of mine air; flame safety lamp; monitoring of different gases; 
inflamm ability of fire damp. 

Flame safety lamps: design; use and maintenance; 
testing of safety lamps; lamp houses and organizations. 

Heat and humidity: Sources of heat in mines; 
geothermal gradient; effects of heat and humidity; heat 

Hi.'S 


transfer in mine airways and slopes; methods of calculation 
of beat flow and ten^wrature rise; heat load due to various 
machines; air cooling and conditioning. 

Air flow in mines: Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural.ventilation: Seasonal variations; calculation 
of natural ventilation pressure. 

Mechanical ventilation: Mechanical ventilators; 
characteristics and selection; testing and outyut control; 
fens in scries and parallel; reversal of air flow; fan .drift; 
diffuser and evasce; booster and auxiliary fens; standards 
of ventilation; ventilation calculations. 

Ventilation planning: Ventilation layout; deteitiunation 
of size of shafts and airways; estimation of air quantity 
requirements; ventilation network analysis; thermodynamic 
network analysis and computer application; estimation of 
pressure requirernetrt; ventilation survey; ventilation plans. 

Airborne dust: Generation, dispersion, measurement 
and control; suppression and treatment of mine dust; 
sampling and analysis of mine dust. 

Mine fires: Types; causes; detection; prevention and> 
control of mine fires; spontaneous heating; dealing with 
mine fires; sealing off fire-areas; build-up of extinctive 
atmosphere; fire fighting organisation; reopening of sealed 
off fire areas. 

Ffeedamp and sulphide dustexplosions: pauses and 
prevention; stone dust hairier; water barrier and other 
methods. , . 

Inundation: Causes and prevraition; precantiems and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dains; water lodgements; water 
danger plan. 

Recovery of mines after explosions, fires and 
inundation and investigations after fee same; rescue and 
recoveiy in mines; rescue apparatus; organisatiMi of rescue 
work; emergency preparedness and rehouse system- 

lliumination: Cap lamps; layout and organisation of 
lamp rooms; standards of iflumination; photometry and 
illumination survey. 

Recent developments in mine ventilation. 

(c) Minuig Machinery 

Strength of materials. Applied mechanics. Fluid 
mechanics. 

Theoiy of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and friction clutches, governors. 

Heat engines, general outline of woiking principles 
of steam generators and auxiliary equipment, condensing 
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plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials, mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and workshop processes. 

Wire ropes: Construction details, applications, 
mechanical properties, breaking load, factor of safety^ 
bending factor, capacity factor, sn^ length; critical depth; 
inspection; examination and discarding criteria; rope 
capping and splicing. 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and control systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
.calculations; equivalent mass of winder installation; safety 
devices; Installation; examination and testing of winding 
equipment. 

Underground machinery: Pneumatic and hydraulic 
drilling hammers, jumbo drills, roof bolters, quadro boheis, 
road headers, raise climbers; tunnel, raise and shaft borers, 
LHDs, LPDts, booster compressors. DTH and ITH drilling 
machines. 

Material handling equipment in mines: Types, 
construction and operation; safety devices; maintenance 
and calculations for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors (belt 
conveyor, chain conveyor, cable belt conveyor, high angle 
conveyor, shiftable belt conveyor, pipe conveyor); aerial 
rope ways; man riding systems; inpit crushers; feeder 
breaker etc.; mine cars; track; super elevation; track fitting 
and safety appliances; self-acting inclines; ore handling 
plants; rail wagon loading plants; use of diesel equipments 
in underground mines. 

Pumps: Characteristics, motor power, capacity and 
calculations; laying of water mains; dealing with acid watOT; 
slurry, drainage; lodgements, storage, designs and layout 
of dams, sumps, pumping problems. 

Opencast machinery: Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface continuous 
miners and their maintenance aspects. 

Mine electrical engineering: Transmission and 
distribution of electrical power in mines; radial and ring¬ 
main distribution; sub station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-witch; symmetrical fault and 
circuit breaker rating; mine signalling; power factor 
improvement; electrical drives and semi-conductor 
controllers; selection of motors and starters; semi¬ 


conductor devices; principles of operation of thyristor 
controlled variable speed electrical drives; electrical 
breaking; earthing; flameproof enclosures and intrinsic 
safety; use of high voltage operational equipment in mines. 

Generation, transmission and utilisation of power; 
steam, electricity and compressed air in mines; safety 
aspects. ’ 

Automation in mines: Armchair mining (tele¬ 
operations of mining equipments). < 

Preventive, periodical and total maintenance system 
in mines. 

(d) Mine Surv^ing 

Linear measurement; Instruments for measuring 
distance and ranging, units of measurements. 

EDM: Principles of measurement; types, correction 
and selection of insinunent. 

Angular measurement; Prismatic compass; bearing 
of Ibes; local attraction; magnetic declination. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; Gyro theodolite; principle and 
determination of Gyro north; determmation of true bearing 
by equal altitude method; tacheometry. 

Levellbg: Levellbg bstruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels. 

Controlled surveys: Triangulation; trilateration; 
^plication of GPS and Total Station in trune surveying. 

Correlation: Methods of correlation surface and 
underground bcludbg Gyro-Laser combination. 

Development and stope surveys: Surveys of flat, 
moderately and steeply inclined and vertical workings; 
control of direction and gradient in drifts, tunnels, raises 
and winzes; traversmg along steep woikmg with or without 
auxiliary telescopes. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s 
polyconic and universal transfers mercator; transformation 
of coordbates. 

Astronomy: Astronomical triangle; conversion of 
time systems and precise determbation of azimuth by 
astronomical methods. 
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Area and volume calculation: Different methods and 
their limitations; earthwork and building estimation; laying 
•ut of rail curves, surface and underground. 

Dip, strike, fault and outcrop problems; borehole 
surveying and calculations. 

Types of plans and their preparation, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

(e) Mine Management; Legislation, Environmental 
Management and General Safety 

Mine Management: 

.1 

Introduction; Principles of scientific man^ement; 
management functions; planning; organisation and control; 
structure of organisation for mining enterprises. 

Personal Management; Selection; training and 
development of human resources. 

Production Management: Production planning; 
scheduling and control; short term and long term planning; 
productivity and its measurements. 

Environmental Management; Mine enviromnent 
monitoring and control; EMP (Environment Management 
Plan); mine closure plan; R&R (rehabilitation and re¬ 
settlement). 

Mine Legislation; 

Health andSafety Laws: The Mines Act, 1952; Mines 
Rules, 1955; Metalliferous Mine l^gulation, 1961; Mines 
Rescue Rules, 1985; Provisions of Indian Electricity Rules, 

1956 applicable to mines; Vocational Trying Rules, 1966; 
Other rules and legislation applicable to metalliferous mines. 

General Safety in Mines; 

Safety in Mines: Causes and prevention of accidents 
and their classification; frequency rate and severity rates; 
cause-wise analysis; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mines; risk 
assessment and risk management; cost of accident; safety 
management system; human elements in mine safety; 
workers participation in safety management; ISO and safety 
audit; safety conferences; tripartite and bipartite 
committees. 

Disaster management; rescue and recovery; mine 
rescue; mine gases and their physiological effects; rescue 
equipments; resuscitation and reviving apparatus; 
selection and training for rescue work. 

First aid and ambulance work. 

Silicosis and pneumoconiosis; physiological aspects 
of breathing in dust laden atmosphere; dust sampling and 


sampling instruments; methods of hunting and analysis; 
other mines diseases and their symptoms; prevention and 
treatment. 

Lighting: General principles of artificial lighting; 
lighting standards and their assessment. ' 

Sanitation and health in mines. 

Safety related issues in mineral beneficiation and 
transport. 

[No. Board/Metal/941/2009] 

M. M. SHARMA, Director General of Mines Safety & 

Chairman, 

Board of Mining Examination (Metal) 
2009 . 
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Dhanbad, the 4th May, 2009 
G.S.IL 64.— In pursuance of the provisions of 
Regulation 13(4) of the Metsdliferous Mines Regulations, 
1961, the bye-laws for the conduct of examinatKHi and grant 
of Surveyors Certificates of Competency so fjtf as they 


relate to Syllabus for Examination (Appendix-1) is being 
substituted by d>c following;— 

APPENlHX-1 

SYIXABl^ FYK lliE EXAM1NATK)N F(» MINE 
SURVEYORS’CE2niF1CA1E<^CX>MI^ril?^ 

(Under Metalliferous Mines Regulations, 1961) 
FIRSTPAPER 

Linear Measurement: Instrument for measuring 
distance; ranging; chain surveying; errors in chaining .and 
plotting; optical square. 

EDM; Principles of measurement; types; corrections; 
selection of instrument. 

Ai^ttiar meastuement; Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Plane Ttd>le Surve 3 nog; methods, contouring using 
plane table and micro-optic alidade. 

Miners’ dials and other compass instruments; 
dialling; loose and fast needle surveying. 

Theodolite; Modern micro-optic theodolites; 
measurement of horizontal and vertical ai^es; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment. , 

Levelling: Levelling instrument; types of levelling; 
booking and reduction methods; temporary and permanent 
adjustment of level; geometrical, trigonometric and physical 
levelling; characteristics and uses of contours; methods 
of ctmtouring; traverse; coordinates and levelling problems. 

Tachomelry. 

Controlled survey; Triangulation; trilateration; 
application of GPS and Total Station in mine surveying.- 

Use, care, testing, and adjustments of instruments. 

SECOND PAPER 

Field astnmomy-: Astronomical terms; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north. 

National grid: M^ projection - Cassini, Lambert’s 
polyconic, and universal transfers mercator; transformation 
of coordinates; vertical projections; mine models. 

Geodesy: Geod, spheroid and ellipsoid, geocentric; 
geodetic and astronomical coordinates; orthometric and 
dynamic height. 

Astronomy: Astronomical triangle; conversion of 
time systems and precise determination of azimuth by 
astronomical methods. 

Photogrammetry: Introduction; Scale of a vertical 
photograph, photographs versus maps, application of 
photogrammetry in minii^. 

Correlation; Mefbods of correlation surface and 
underground including Gyro-Laser combination. 
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Theory of errors and adjustments: Causes and 
classiflcadmi oferrOTs; indices of precision; laws ofweigjit; 
propagation and adjustment of errors; adjustment of ■ 
trianguiation figures. 

Control of direction and gradient in inclined shafis, 
drifts, tunnels, raises and winzes; surveying of flat, 
moderately and steeply inclined, and vertical ore bodies. 

Area and volume calculation; different methods and 
their limitations; earthwoilc and building estimation; laying 
out of rail curves on surface and underground; 
measurements of depdis of incline roadways and shafts; 
determination of azimuth, latitude and longitude. 

Borehole surveying and calculations; dip, strike, 
outcrop and fault problems. 

Development sampling;i Channel and block 
averaging; slope sampling; averaging of stope-face 
boundaries; valuation of block roof tonnages; milling 
widths; observe plans. 

Types of plans; their preparation, care, storage and 
preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Geological map reading. 

Application of computers in mine surveying and 
preparation of mine plans. 3D laser profiling of slope 
surfaces and bench walls in opencast mines. 

[No. Board/Metal/942/2009] 

M. M.SHARMA, Director General ofMines Safety and 

Chairman, 

Board of Mining Examination (Metal) 

4 M, 2009 

65.~'UTg 1961 ^ 
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(I4ia4 , W33) 33 3^' 3i1 ^*113 "31333, '>4 

^ -31 -HRtftUt , 3133 33 R 3313 , 333^33) 3T53T3I 34 
■ 5433 :^, 3T53FTf3:T4 3^1 f3f33T, 31^3131 33, dtlRdWiy) 
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TPTIr, oiTR T^’ I 

■' ^nn R»T 3rfi?fiFqi, ^ I 
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RJFR 5 PI W<rM>l5'S 1flW>l<i R> ifiRufl 
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• 3^m ^ snn RH fR^, R?n 

tR^, 3jf*R sN! ^ ■^TRI, WIT TZtftn ^ 

JjftRR 31^ WR I 

^(RR Ril I 

«JjW xn^ »jfTTTlR RRT ^ ISRT^f ^ T#R, 

^- Tim g ^ T iff TtRItIPT ^ TIWVrfR^lT, HrTrM<ld ^ 

«Nf ^ TIRtR ^ ^ TiraVrf^Flf. 3?=^ W? ^ 1^ 

R#!, -qm WR I 

Ri^-W5R, aqiR i^*i r«iw>)e rrtrt «n^’ rr 
yiRXfilT, 'sNif -R^-fRJFrat "SR: RiT^ ^ ^ 

TURRlf^ 1 

(XT) TgRR M yft R ^ ^ ^grg : 

grw 3«h: ■‘jIrrh i^sf ^aiRf "^f r^rr 

iRfW R#=llf RR ^rfw T{#l, 1^, T5^, 

^iT'ici, 4‘'R'I5R< ■S*R^> Xte ils^, e^<r5 wW<, R^C 

T^RTT^’fer, T^, TI%Tl XFSt^STO RUfRT, '^RT (TI^ 
T^R RTf%n ■^) TlfeT, Wrf ^f RTsq XTR a i H l ftRS R5R 
RR 'aRt’T I 

■sir! -^f i^ XRT RRR^R, ■g;T*flI TnRRrf^ I 

RT?f%R RRRjTR, flR RjR RT^S, fTFRf^ T?R ^f%R ^ 
^RRTSR, IT^ TURR, Rtg t^ M RRWR ^ RITR R>t 
■RTR t 

^7^ T?R RRnr, #l ?f#R R?r 

dU^Ml fe R , T^ftZR TR^, '>#Fra ^ RtwftRl ^FRR 
TSITif ■^f TR? |r>, -SRRn TW-T^ T^' MW, 

ZR, ftFrf^, ■grxitT turr, rrr^ xifeRT, rtrirrt t^, 

sfgrftiiR rrW. I 

WR ^ '^, WFR 
T^R 'Sra TT5F I 

iijfW T^R MlaRRI Wff ll^ R^THf RftRFR, 
TRSINR, TlRk T^' XrtRTRIRR ^RRfTT Tlf^ I 
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[Ti. ^/R^43/2009] 
'^. T^. w^, "snR ■grRn ■ritRt^riR' r?? 

•3TXR?it,-aRR R^w ^ (Rig) 
Dhanbad, the 4th May, 2009 

G.S.R. 65.— In pursuance of Ac provisions of 
Regulation 13(4) of the Metalliferous Mines Regulations, 
1961, the bye-laws for the conduct of exambation and grant 


of Foremans Certificates of Competency so far as they 
relate to Syllabus for Examination (Appendix-1) is being 
sibstituted by the followii^; 

APPENIHX-I 

SYUAHS FY^ IliE EXAMINAIICXV FOR 
MlI«KX»QVIAN^(UNREISnaCTED) 
ClXnFICATCC^CCMMFEnmVCY 
(llMkr (be MeddiferoBS Mines Rcgnlations, 1961) 

(a) G«mR}Snfety and LegWatkHi 

Duties and responsibilities of worionen, competent 
persons and officials (excluding managers, assistant 
managers); discipline amon^ wotirars and ctmtrol of st^. 

Provisions of the Metalliferous Mines Regulations, 
1961 relating to mine woikings; explosives and blasting 
haulage; voitilation; precautions against danger from fire, 
dust, gas and water and of other provisions and Rules; the 
enforcement of and compliance with which is the 
responsibility of mine foreman. 

Writing of reports required to be made by mine 
foreman under the regulations. 

Dangerous occurrences in mines and dealing with 
the same; accidents, their causes and prevention; accident 
reports; not disturbing the place of accident. 

Mine rescue; physiological effect of mine gases; 
rescue equipment and First Aid. 

Sanitation and health; miners’ diseases, their 
symptoms and prevention. 

(b) Methods of woridng 

Nature of occurrence of mineral deposits; geological 
disturbances and their effects on working conditions; 
dangers and precautionary measures while approaching 
geologically disturbed areas. 

Hie purpose and utility of boreholes in mines; shaft 
sinking; safety devices; temporary and permanent supports 
in sinking and woiicing shafts; examination of shafts and 
outlets. 

Opencast methods of mining; mechanized and 
manual methods; deep hole drilling and blasting; shovel 
and dumpers; dragline; bucket wheel excavators; surface 
continuous miner; benching; maintenance of haul roads; 
otiicr safety precautions; methods of reclamation; dump 
management. 

General principles of primary and secondary 
development; sloping methods; manual and mechanized 
stone drifting. 

Elements of roof connol; mechanism of rock bolting; 
siqipoTt of roadways; fece supports and their types, setting, 
testing and withdrawal; systrautic timbering rules; packing 
and stowing; protection of surface structures; working 
beneath statutorily restricted areas and surface structures. 

Safe handling and use of explosives; deep hole drillii^ 
and blasting; safety precautions. 

Inspection of woridngs; inspection and maintenance 
of hauls^e and traveling roadways; man riding system and 
return airways; gates and fences. 

Reading of statutory plans. 
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(c) Ventiiatioii and Precaations against E^losions: Fires 
andlmmdatkm 

’ Natural and mechanical ventilation; ventilation of 
headings and sinking shafts; siting of auxiliary and booster 
fins; distribution, measurement and control of air in mines; 
estimaticm of air quantity requirements; methods of coursing 
of air; anemometer; hygrometer, maintenance of ventilatioo 
^pliances. 

Pollution of air; irruption/occurrence of gases in 
mines; prt^erties of gases; detection and measurement of 
firedamp and noxious gases; sampluig of air; determuiation 
of environmental conditions; standards of ventilation. 

Design and construction of flame and electric safety 
lamps; their use, examination and-maintenance. 

Suppression and treatment,! sampling and analysis 
of mine dust. 

Elementary knowledge of causes and prevention of 
firedamp and sulphide dust explosion; limits of 
inflammability of fire-damp. 

Fires and spontaneous, heating; prevention, 
detection and control of mine fire; sealing off fire areas; fire 
stopping and their examination; precautions against 
outbreak of surface fires; fire fighting on surface and 
belowground. 

Inspection of old workings. 

Sources of danger from surface and underground 
water; precautions to prevent inundation and irruptions of 
water; precautionary measures while approaching 
abandoned and water logged areas; boring machines for 
exploratory woric; water dams; water danger plan. 

3»aRfI, tSFFT ( 'ihlttWf) W 

4 "rI, 2009 
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(■BFt) 
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(TT) TSH ^T^RR, ftrppte, 
snn ^ i 

(’I) 

3tFr ^ 1 


(•q) -SH 1 

{^) 

TT?fW 1 


(■g^.) 1 


1 


Recovery of mines after explosions, fires and 
inundation; precautionary measure during re-opening and 
dewatering of mines. 

(d) Elements of Mining Machinery- 

Safety aspects and safe use of different kinds of 
machinery used in underground and opencast mines 
including blast bole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; doz«s; wheel loaders; 
bucket wheel excavators; spreaders; surfece continuous 
miners; brakes (including service and parking brakes); 
generation and use of compressed air; use of steam and 
internal combustion engines in mines. 

Application of electricity in mines; safety 
precautions. 

Winding equipments; ropes and guides; signalling 
and decking arrangements; safety device®; examination of 
winding equipment and shaft fittings. 

Haulage and transport; types of haulages; rope 
haulage and locomotives; self-acting inclines; haulage 
roads in underground and opencast workings; rails and 
trac^; their maintenance and inspection; tubs; signalling; 
safety devices; codes of practices; traffic rules; unsafe 
practices; derailments. 

Different types of pumps; principles and use of 
siphons; drainage and water lodgments. 

Code of practices for transport, mstallation, use and 
shifting of underground and opencast machinery. 

Belt conv^ors and safety jqipliances, 

(No. BoardMetoly943/2009] 
M. M. SHARMA Director General of Mines Safety & 
Chairman, Board of Mining Examination (Metal) 
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33^, 1^313ra ■3131^^33 33133, 

3ft f»3ir3 l3, ■^t^ T#r3#it 113 ^ '51333, 

■3^3) '51333 I 

1#jq.y<*>T : 3if3ts 

l3wt23if 33 #E3 "qflWl, ft# 

r3t*hWf ^ 1331^, ##3 1^3’ SFt^ Wlf if 3ilWl 1?3 
■#3^^f#3#ft1#^#'33^#f^35l3t^I■^3 «W3, Rtw-W 
333ft31 XJ^ '3^# 3ni#3> 3¥3T, 31FT3 3 k«iI I 

■S33 fS3Tf3 ■# 3i3)t3 5lf3313®l ■^ 513tn, 5r3TcI3 ftft 
W3 ^ ft3n|3 ■# «*>’33 5l3t3 I 
(3)3r3#»T?13, ftiwiti, aiPTl^■3l5r-l?TO3 I 
Bff3 3ldM<® l 33 '3333; 'SH #if, "SPlft, ipi 
■513T3, ^ 3Tg 33 ft*lf?T3 ft#3®T, '##3 1331, iti3 
•^#31, # #3, Ti? 3##^ 

9<.!#iiH41 , ##3#!#!, ftftR ft#33513t33, 
is ifti3/3i# ■3113 ##3 I 
■33*3 3^ 3IB#: i ^ liln, 513WI, 

■ 3 # isiit' '4 ■35?ii 51311, ■31131 aflt 3«i^ai ^ irora, 
m?3.1#R;«Hi , •an '31^ "5# 3ifei3#ft37 g# 3 # wn, laiif 
•i ^ 3n3R*|ji nf#, ^ Rig-ini! 4 

3;»qi 33 ■^WIRR®! "lii 3133E ^ # 3®13l 3>t ftft31, 
it^ ■^’ 1l4 #331^1 3l3J^R 4 '31131 31B\3I 33 

;WI3RR®T, W131gl ftft3 iRlNf 'i# 4^ 

3 rilR, ■ 3 m 1^3 #St, ^-43R, 3n4^ 3#3R3?1 

3viiR, '#3R ^ri4l(^ 331 3^3 4 "is is^, <*Ti^3W H^'W 
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^-TranT: ^-^rqnr ^ -priw, ^-i?PTf ^ 
3ik ^ M»rii4, irai? 

arjqji , 

ifMt Tn fr<Wi 1T5RrT-5;W 

^ ^3<TOC||, wr, ^ T3?T 31135232 f^pra^JT, 

^-3m ^ 1?n% 1m ^ ^~1^, 

1^, ^ Ilci l^'1^lf%JT 

7ff9e ^ WR, ■HfllfH ^ WRi I 

TraRR 4)'Jill : WqKi«i ^ 31133, ^TRe 
31R!K ^ ^ -qRj ^ aira7^1W3#-35T 

-^3!^ ^ ^-f^ 

ftijRT ^-31^, nn'ilfliFt ^ Riv^m 
^ijM^Vi, 3rfr«*>«h flTs(«*i 3n Tnik, ^ siRiyiRRr 

^ ^igifR TSm 1T8RR -4 SIERR ftRTO, 

tiqiqi ( 

^ : 3t»Tf^, IRl^, lUtpT T^' fSppTil, ^R2 
^ SlfrifiPii^ ylM^vjj 3lfip ^ 

^ '^Rf^R fi|Vc^(lU[ I 

wit If aifnpif ; -gB a[if«p# ^ ^pnf, 
itchpN^ ^ ■«i^r^r«ird3T -mt ^ im «r 3#Rf 

^ •'fTR^ W TNieirq, im 3TfR?if ^ 15R3R, aifJ^sNf ^ 
^ ^ WRIRITTT 3)1 fiwH, 4<!ti% l, 

3riR-Wf #133, ■»# STjqR T^' 33# 3ft #3HI , #ntf#! 

r«tl PlRT ^ ■353T 3ltR, #R T# ^ 373 3lfi3Tll | 
Wff : i;p|^ 

^>1^133 ^-313, wnsfri ^#3,312^ 1# 31=3 (Vfip ff | 

■^dt ^rit fir##! fiR7 # -grqr 1##2 i 
^ Riw*k I 

^ TWR: 33m 1^3 7l3r«113,-S# ^ ^ 

■R#T 31;# # t#I 3ira«nf#lf 7R#3r, ^l^ #3 
(##I) 3335m, #R # ^3R3f# 33 1# t^llfiJl, 

^-^3313, 3R^ # Irt^ ##, ^IH^ #5^ tbr | 

p5wW, 31R T# ■5lR-'<niq'l # ■33#! ^IBf # t#># 
T# 3T=#ril, lai'l} 'if 33T3 T# ft353ft, 3313-'3335m, 
3313-3# #133, 31RTc1^]R#%^3RT31# ##731111!# | 

'5135m ^33^31 : #l #3. #3 3ft ^ 31132 # 
#133, 3135m # 3PRr, 31^ T# #flRiT | 

W! 33f3m # #13 -4' '4tnsiH 'JJ?3faB3 "# 

33l3m 'jjtRsm 351 31333 I 


3## ^ ffeSRT, 3#3 f#!n#, f3f^ 

■# ?T!3, 1#%, 35l^ I# 5315=2, imi •#■#[01 3R3, 
33# ( • . 

^ 533, 3R7 #7#7 # W3» ~ 3335mf # ^ 
ftURT # 3337=3 ^-tsn, #733 ■=^7:2, #i t al«l» ( # T. 

H3ff#, 31R7ft3> 353 #3, ■#!, #1331 31R 
ppf! # 5IW, 533 3>t 37ft#-3WT7, t#^i2 # '#5 ^-313J 
351 313 I 

3#T ^ •# 351#11R1 llflFP# I 

#7 : 33132 357 Iqq<«i, TP#, #[# ^f%ij 
W !P^, ■'^, 3lf#T#32T, #3#7, %f#5R 

i#, M#T, 373 # 3f#IFl # 3N-#, #1 # 

WI5R13 1 

3153 3i^'«^ : •5J35R # 3l3t3, 37333, #q2 faCd<^ , 

# # 3155, #3 # 3^ 

35^t31=31, #5, 'f#R, <T>i3>Ti<4<l # 33#R &33^^ 

^#t «nPi»(n ■siMtfiH, 31^^T Vlftni # #27 3137-333#^ 
5«l<rlfii W #7g?3 5Bq3R, -gmi ^f#T3i, 315^ 
^5335701 357 ##33, #3 3#m, 3f3-#?f#3 I 

y*^*’* * 3»3lf§!r^, R35 #727, 

1#2#3[,35t2?garoT##,R2R3n7,T^#.T5pf.^-|^^;^ I 
Wif "^f 373# 7r31R3 33^701 : -IT^, 777331 1# 
Mqipi-i, ^7# 'gf#T3T, #7 5l#3 317 '70-73173 ^ 30 h # ' ^ 

^ 1^, 3## 3TR), 35#37 
■RR## (#2 35#37, ■# 3r#37, #2 ■35#37, -gTf 

ipiR 35#37, 7*lI3T3T7oft3 #2 35#37, 3153 35#37), 537^ 

^ 3l»f, •# 715fife3 ft7723, 53^2 35717, 3ft57 #57 
37# 3577, t# fem# ■# #377352, tM '3=333 (^ 
1#tS»n# ■^7# "gf##, 73-^537#^ 5=35^7^ 
(^mr -I## 533RI53), 35# #sf#T TRT^, #7-#3 
#l^gf#73 01# #■ #37R #jt# 357 37#3, 3# 7#31^ 
#t35R I 

■'(”7 : 33577, f#t337^', #273737, tnftiH 3[t7 3UR#' , 

3R 301IR (3727#!) ^ 1%3fo7, 37#t3-SIR # f#7237, TRTt, 

^-3313, *757707, i*7 357 fem# # #-37732, 77*3, 

3#73 3ft 71*7731# I 

37t#W5172 I7#l3# : 7RI72 #R [^ #[ 33732, 357# 

#f 7T31R3,1#7, 7#37, Rf#R, % Rlf^, 7# #57, 

# 37 ,3jtR Rte7,3#2 3l|tR-337^#^, 7#S7,77#77 31^37 
1# 23# 70-7013 # 35^ I 

5l1#T, qw, 35#7^ 3iy 357 '[##3, 'TITTITR i# 

H317 '35#717 37^7 77^7335 '3335707, 37g 23^ T# 
313-^, 37^ ^^ ^ ^ ^ I 
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T^-TSl^ "snirat : ^=f - 

TIS-TQT^, 131^ ■^' ■^' 

SP>n { ^' , 3fshrH 3TWlft?T T^‘ ■?T’=35 

TS[-'?gra «“n<?il i 

• . 

^PRf^3irMtjiT^'+l: ^anf spiHw ^ fF#T, 

■5^1^ T^Bf t^3r>i, ^4 i1h^P1'W, 

IftT?, w -m--^ 

aUfaii^ ■fe 

f^, ^-f^, ftiAr44.gi ^J5te: ^ W» 

^ #K+*4«Ki< 'qM 

3>T "^33, «b”S'lti{ hT'W^. 'MI^RwTI I^Tfel ^ 

j | Ri«b ^ a-^KH RigK , arf^R, 

ip* ^ ^Fif ■^f "3^ 

jcqim’t ^ ^<‘^•'1 I 

( 1 :) : ■ 

"Rl^ : ■<^®! ^ "RN^i "SW^, ^ 

Rm^I 

^ ^ T?R : RIRR ^ ftpRl, 3^^ 

I 

■VtuftM mMH,i3P^f^35JRW.t^3lf ^ ql«jR'i, ciWn 
3 i|r?PT, IpTR^ 313R1W I 

■SIR^ : ^ ■*#! R^^iTR, 

Ht5<hl3iTf^^ uRi'^'S I 

f^<<ls'l<J1l5ci ; 'Ml^Pi+ HtWtWrr<'?> ^RTR 

l^'-gTE^ ^Hf Rm, ^Rt^, tR?f 

ilUHlil, RJI RRI*fl3R, RR SRRlRt 
RMIRlRi, I 

^Rf%R : 3M'=»><'J|, ^R%R "SRiR, R>^ 

3-14>( yRlR, R^ iRf^, ^f%R T^R UsRVR 
fsT^iPTf, WR Rft R?Tlf RR RTR, wft 3RRRft ^R?l 
WitRR, RRRRl fRRTRR ) , 

fRRfira R^I^TR : i'lm^'i'^iJH, ^ 

■^fRR'^^3^ "^^RIR RR 31^ I 

RftrS ■^^5?NPI^t : '^nrlRflR RRIR 3^1^ 

^ RIWfRR> RtRfRT RR Pi*<k“i, ‘iwK 
f RRUl<r» l $3 , RIR^ RT«f RR ftlglR* RRl ■QRl#R 

IrrIN, RRR U°IH1 RH RftR?fR <a'il'rft'^ STR ^ 
TTrIt^ R?T fR*rfRJl I 

RilRlrlifH : RIR^ ^R3 RfitR ■•jad 'jftRR 
■?*1^ RsM^i^RTR R>i ftf^lRI I 

^RdRA-ri ^4 ; RRR^, R»R 'S1^3^ «l<n Rtcft RR 
35^4 ■Rm RR4 RH Tl^RRR, t^R^’XteR ^ f^ RR 

R15T RR ftWl, R?TRR> ^ RIR Rl 3R^ 31^ 


^ Rl^ ^RR RiPf Wif R^ RT^ I^RffR, W 
f - RR r d Rit 3R 1 r«#>T 3 ^ #SR RR 31^ I 

^ ^ WR^RR ^ 1T15IRT : fMf ^ R>R^ "^R 
RTffsRni, rMrI ■RTRRf RffRT IRR 

fRRR, -jMf RR TOR R?? WHIrIrR, tTR>WtfR SRfM RR 
RRTR^ I 

%R^ ftr^-: RRRTnf^-^fe^, Rt^lR??^ RR 
WI^RilkR) "^RIRR H<.ah«, "D^^cT RR "^RTTOR I 

t3Rl^ : f^Rte, -W^<JR4 li f ^TR ' g , 

R:R RR^UkSBci RjffS^, affEfitrf^ T^ -SIR^ftRT 

■^31^' I 

R^ d ul Aj) : RftR^, 3)Sf RR ^RIRt, SlRlf^ 

W1 RR^, 'SRR ‘4 4»'iilRlA'^ ^ TIRki I 

R;R 3RRRR ^ R’RRl^, RR 3RR>t 

Rfifftn i R , 31«tRRf iRRfoT RTR^FRIR, RRRI RR ’^PTRR ^ 
RR §ciii RR ^Hiql RR iRRt’R I . 

feR, mkr*; RR 3R3<5FIR '’PRRl^, "H^NirR 

RR TORT^ ! '■ 

RR#' # TORT, 3RRR IrrH, RSITR RR 

RWR, MR # RR# RR ^R^ 3^ ^RRH, # 

RR R#®T I 

MR RR RR# # lR#n "^f <6'^<i'< R5T 3#*! t 
RftftT«J-II 

■^5#?r TO«ra> Ri^mar ■TOitri-w w 
Mli^ilcbM 

( eh\*icn MR 1957 ^ 5iRif?t) 

("Ri ) MR URMR, 'ftrWR RR «IMW 1 
MR3JRRR : 

ift-RR :'^5nt^-5RRR#f^lSFR,3JRRRflRR#,#RRl, 
#13R IRR^TR, tail aa*tl # Ici'< wi<3i RR ’HTRRf RR 
feR#R I 

M<tfR gf 3JRRR ; MTR 3?!# # 1#^ RFTR-WRR RR 
RRR, jRR>W l^R TlfTra^ I 

RRRRR 3JRRR : 3?RTRR-rNfR, 3T3g#R^ 3^ IRRRR, 
Rig SIrTr R?I ^ aURftf rNrI, 3RIRRRn RiR RIRR I 
MrN<“1 31RRR : MR RRItoR 3lRtRRRR'IRRTO,i-RR. 
#. (^RR1TO#i3 A^'RAe Wl) MR R<Ir»<«I #RRI, RIR 
3IK (RRRfe RR RR: R#TOl) I 
MRR ftWR : 

■^RRSzr -q^ fR^PT : ^RR 1952, MR 

ftRR 1955, RTfRM MR iRfRRR 1957, MR RRIR 1^ 
1985, M#'^f3I#RFftRRl#tR 1^1^ 1956 #311RRH, 
^oqoRnfRR3 3lfWR^IRR 1966, RigRitMRf^MgTf# 
R# aR=R iRRR RR IrRIR I 
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ITW : ssferojf ^ITOT xi^ T^' 

airgfir 

#feR Tiftoirq, w^T 

^ ^ "irKR, -4 fliProf ^ 

’TmkRt, SfRTft^ ^ ^ ^ ^ 

tsq#? flnT^JT ^TftrfWTTf I 
31N^ TT^ : ^<Wl?ni, arl THR ^ 

3lk TRtr ^ ■aW iniW, '3'T«nni, Ujs 

3TftRjf^ t^bt’ BJirroit^Pfr ^ ; fafa4»lfa4i 
"i,*iUir'i‘<^r««, ^ -gw ^mrar>T ^ iww, 

Tpp^ ,^- ^ 

3?^ "3^ ^W^T, ^«f>»!TO '3«T^ I 

Bq?n»lT (MI5fS<l) : ^>f5R ll^ 
ftlSRT, •5R>m ^ TlT^ T^i? l| ^f<|,H I 

wili'^f ’M^i.'q^ ^<nF2T I 

TfihpT T!^ mR'!<8h ^ -HSTpr?! i 

(3sr)firf5tn^^flFiT.* 

^IWi ^ f¥w, awra T^f -^rn, ^ ^laNm, 

l^sitdV'ifl+d ^ e^i^i I 
^‘iini ■'laic'll : 

^ HIJTRl ■^' '^^TBpRT «’w<T 

^f^'i W 3P^ f¥Wf, TITO TTlti, ai w pft T^' WT?jt, 
Acpni^MS f^f^d'l ^Wlf^ 1 

oillT ^ Iq«»ii« ^31133, ^fil»in BJWWTSif 

^ ^ tro ^feq ^ jJlj+iW T^' ^3I13E X^‘ 

r 

on Tft*T ^ 'aro ^ 

^ ^ n<cn ftrfV : ^ ^ 

^vif^ ■awBrta, -Jii!^ atiw -Rifar f?ii 1^, ftTOif!»i 

^*11 J4Ml'af’tl«l liratIR, T^' ^ -gj*! 

IshctR'I ^ '45ft<b<i'l, T^* 

feroffa ^Itr anpi 1 ^ 9 ’ an '^i«n ^ 'fiws aia^if^', 
^rxll^tbTH '?f>fe33TO ^rf%T^ I 
giT<WW T^I^ : 

ailRl^iTR 3ff4» «T<WKrl •^, 3lrt T^' ^ 

ciTnqici ^ ^ ^ TRti TTHi#, w 


^RWT, ■qp^ -i^ HaiPR, SITTrif l^Hf 

BWT iiuRji, aaR T?«r iwNa I 
1^ TiN ^ 1^' ftfR v^’ 

TRitff ftrf^, 7<Wf^ Wl(R[l»l, 31]^ 
T?*r 3W^ ^ ^ T^' 3sT« 3TBTftrf%T 

Tw ^ ?fem ^ 15^ 

Tftrt f¥Vwf, fiRi- Tftn aro ^ Mr 

faMfi 

^ STR ^TfVqf 

^ ^ ftiftnn, ijfiTO aitR • ^^lf i ^<^TH , 

3itR=TOR apR ; 15fsNf ait artmi sx^pr ait 

^ai^, aN^r-asa, 3WR, RiR aa aaa, 3?aiaa ^‘^laafoi, 

fr R ^ aaiR, wmm i^, -srih ^ 
1^,fiit»?j^i^Tnaa^,awTaa>1^'aftT^ fawtea, 
%>n^, %ai^a ait uMifi»(i anct a^t aii^, 

^ ^ ^wfe*i, afif ai^ a>t wn, ijfa-ainn, Hcitaar 

lawtea •Qja' rwPr mm^i, aaf?? aif^R, ^ 1 

■3?waa i^a aftaaa ait ■fe^Rifeajaiwa?^ Wiaf, 
tiWr sniT a^'«)<ii, fa^ a#i?i i^a aaai^n 
aw-ann i^a' aana^ ait ■»pnai, aa^roT ^pjy gq 

TB^-athtna, air^ aaia, afa ait wn, a*" aira, 
^3Ria^ ^ wn, a^ aiftai ait a«fe 

^tn «<w«<k< (aiT^ ai^ ^if^ i^' ijof 

taftiaiF*iift),aaraa>aiait wn.^iaa (a)^#^3RT) 
ai^ar (ai^/^ ai^e/^ Bafa>, tn;^, 
are, 5 «i<fl %, 3=f ^ T?a -aaii araa ■Waai), ai^^, 
aaiaRiRita i^a a^itRiia. aR^, Ti-t^ ail^ia 
ft?a-‘fi|R*i, flfa>Rin aitpr Tfta ^ aiiR ait»t-ta> i R ^ro, 
fit aiR huRu, afr afT|^ j 

^?jzi Wsi®! ^'^apR fiiftaf aa feaita aai^ 

^a&Rw ^ 3?aaiRii ^ aata, ’j-aarp ija T?izf 
laaap^^inai.T^ait OTin,TiTOftm, »jjpr waaiaif 
^ awm, -^f tkaita i?a ^taai a>T Rii^, aiR 

aat€ ftaita a:a i^rM'ifl dwm aa ^^^taiRi, ^ 
an}-^ aat, ^ am ^ * 

■ift'i.a**®, tfa> MW n<<iT4« aniiataa, a<«iH fa<au^«»>{«i 
^ %artiinc, anta i^' fm ^sm iiaaa, 

apTTwaa 1 

I^WT aa ^^flw aata aa •Haipa, llRaitea aarata? 
aa a^ 311'tftw awn, ^ piaa anai 1 

(a) ana ataiu'i, Hwite, ana i 

^la aRwara an Tiaza : ana ■^, acafa, ■ga aa 
MW, «H aiy^ ^»a1¥i»T aJtrfta^aa.aRl^.goi.ftttaarqf, 
a*FR 'tR ait afap aa ^aiaa, ^iWa 
^Wat#z? % i bt4iiijm> , -liWa ##i, 
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♦ #-^win ■350Rii fe'jfii'i, wit’T <a<«jra, 
^ ^ ^ m '# 13 ^ I . 

■SnqT Sn^tJT : '91^ '35^ ^ '5*^3, ^-<lt<ft*l 

Tranrai, 3>^ an^ ^ ^ tj? ciT-hi^ 

•^TH^i 1 ^ 3iT?|5ff 3rr WMi*flt“i, wf 
^m^^H 3>1 T'Hiaif 35t Iqf'itMi, i^ff^ H?fl*iT ^ ^K“i' 

■5»57I «?nt, T^ ^jf#l ■Q:i^<< 6 ' 6 l<lfHM 1 

■s(Hf ^ ^ ^ ^PPT, 3JI 

■jraif ^Rw«n, sigqfi -^15 i 
yi<^(^4i iWRn 
^ ■»n»Hi i 

Tfc #?RH : ^tif^ #^RH, w 

3n5>zgzfrnR, '>i''i\'io tf!? «*ii'ii'ci^''i^,'^-M^if 
t?riTt3 ■prTH ^ ^CIMl, 56I1«X 

^ 5 S 3 ^ Tlji WcR 3^ 1?H3>, TraicR •l''tnm. I 

^!?>3RT : ^T^RH ^ 311^, ■^’ ^ 

3 n^ f^* 4 f<'^l, 3)1 s(i«?m!m, 

■^encR ^io(4? I<!(V<^'5[^, 3N^TRl3?t ^<i«i'i» ^ ^ 

^ sRw?j?3i3T mi 4^>^, ■?raicR 
■03^ uqi< 1 'f "if 311RH «eiini I 

^TH^nRa «{?» : 3?ql3, 1 wn, ^ 

3 rf^f?h^l, sff'p etilcis^ 

3>I AhRi* 1 (q^c^'i'^I I 

■gpif airf*5pri : WT a#=[^ ^ '^, 

OTJs ?q?I: ^53 ‘61^ 

■5FK«R, 'HRH 3*n debs^m, aafpq^ friH^n, 

srfhi-TTO #133, sT^vra w’WllVn 

% asfjqra, ^ 3d oil cm, ^clt ‘ard ^ 

3f1*3,3d?i3t^q^'^'5^ a#3qf 1 
; Wlli»iq?f3d^'S^33d^33c=R7it^, 
t^‘qil^f'SHftwdi,35tM il3*-«n3, wlisw 

■dftqT,3IH^^R3T'^3Fq1^1^' I 

aHlf "d R?3d#T ftar ^ tqt*f>V I 
qR^ 'dn fqfM>l<d I 

;3FnT0Ti^a('d35«nq,'53d^ '5P3 

■^rqtq 3 ^ 1^ ywnif-tqi v?i <ii-*-fl3., #rr 

(q|R3) 333!^, ^ ^ 33 153^ 

u^-afinq, 3H^ ^ l^'dqn^, 3i3t wi i 

33*1 T^''^-■'^1133 "Sd 33Tra apd 3d IHqtt 
T^' SF^qoi, ardi’ df 3313 ■^" 1t3>3tt, 33T3-333n:'3, 

l^SS Qljc>^-]<^ 


33T3-3»I*} #l<JH, 3JlHrfl3jn3'^^a3MT?3ltM# ««iw1, 
•^IM ici^fvl^d'l I 

■Jl^ sq3?*lT : ^ ^ 3d 31133 T^’ 

#133,113im ^ ■’333>, W?1 ^Nfn?! I 

(■^>3133 Mvfi3'0 : 

3#3t'33 ftlSHl, ■3#T l3l^ 

Tl^ ■ 5153 , 1%3R3, 35^ ^ 3 ^ 15 : 3 , ■^ 3 :^ ^^4 3^ 3^, 

33% I 

■ 3*31 ?33, 3W JIhUi 1^' yew>*» 33*lWf % 33^ 
1#5P3 3d -^-dar, #333 t##^l33 

qrsi-'f^q, JRHjfiqj 333 333, %i, ■%» 33i 3i^, 

3d 3Tl33^-3^,l3t^ ^ ^-3T3T 

33 313 I 

3#3 1# <*l45!ltcH 9r*3lA' I . 

3T3T #3 ; 33133 33 f43'(*J|, 53l3, 31^+ '^OT, 
eite, TJifqr, df^q ■'^^, 3ifai *d33i, #3#!f, %ft3rpf 

313.33 mR<31'I % 313-^, #1 33 

Wli^R PT I . ► 

■3153 : 33>rt 33 33k, 3T333, 3lf33 r^lSra, 

33 3 d 3 , # 133 31?^, w 3^ y^nif^ri, «Tdl^{i«n 

<t,^q|4< , ^, %3, <4>l<i»ti#e 33 «*«Q-«3 ■«13^, 

fH?fiK gT ■$13313,31^ qrftcn 33 313T-‘i«iii4, 

3lf^ %2R%Pl 33 3*3313, ^ 315f5S3 
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(d) Mine Surveying. (d) Mining Machinery and Electricity 

(c) Mining Machinery. (c) Mine Surveying. 
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APPENDIX-1 

^SYLLABUS FOR THE EXAMINATION FOR FIRST 

CLASS MANAGER’S CERTIFICATE OF 
OOMPEIENCY 

(Under Coal Mines Regnlations, 1957) 

(a) Mine Management; Legislation and General Safety 
Mine Management' 

Introduction: Evolution of management; theory and 
practice, principles of scientific management; elements of 
management fimction; plasnir^; organisation and control; 
stnicture and design of organisation for mining enterprises. 

Persona) Management and Organisational 
behaviour; Selection; training an^ development of human 
resources for raining enterprises; leadership; study of ' 
traditional leader behaviour; autocratic;-democratic and 
Laissez-Faire behaviours; conflict management; conflict in 
organisation; sources of conflict; dealing with conflict; 
organising for conflict resolution; conflict and growth; 
individual motivation; two way personal communication. 

Production Management: Determination of nonns 
and standards of operations by work study; analysis of 
mine capacities and capability; production planning; 
scheduling and control; shortterm and long tennplannii^; 
productivity;, concepts and measurements; ^plicadon of 
Ergonomics in mine operation. 

Financial Management: Capital budgeting; 
t^hniques for mining project; project evaluation; pay back 
period and IRR; methods of cost analysis and cost control; 
breakeven charts; working capita) management; ERP 
( Enterprise Resource Planning). 

Mining Environment: ElA (Environment Impact 
Assessment), EMP (Environment Management Plan), 
ETP(EfflHent Treatment Plant), STP (Sewerage Treatmait 
Plant) direat to environment from imderground and surface 
raining, means of mitigation, treatment of pollutants, 
monitoring syst^ns, water management; mine closure plan; 
R&R (rehabilitation and re-settlement). 

Economic Impact of Mining: Economics of mining, 
effect on community - before, during and after mining; 
corporate social responsibility (CSR), 

Materials Management for mining sector; ABC 
analysis. Inventory Management. 

Industrial Accident: Study of human factors of 
industrial accidents; their causes and remedies. 

Mine Legislation: 

Health and Safety Laws; The Mines Act, 1952; Mines 
Rules, 1955; Coal Mine Regulation, 1957; Mines Rescue 
Rules, 1985; provisions ofIndianElectricify Rules, 1956 
applKable to mines; Mine Vocational Training Rules, 1966; 
other rules and legislation applicable to coal mines. 


Generiil Safety in Mines: ' 

Safety in Mines: Duty of care; occi^tional hazards 
of mining; causes and prevention; accidents and their 
classification; accident statistics; fiequenpy rate and 
severity rates; cause-wise analysis; basic causes of 
accident occurrence; investigati<ms into accidatts and 
accident reports; in-depth study into various causes of 
accidents; measures for improving safety in mates; TRAP 
(take responsibility in accident prevention); cost of 
accident; safety management system; contribution of 
human elements in mioe safety; woikers participation in 
safety management; ISO and safety audit; safety 
conferences; hipaitife and bipartite committees; mine 
environment monitoring and control; role of infonnation 
technology in safety management 

Risk Management Theory and applic^on, baseline, 
continuous and issue based risk assessment, risk 
management techniques and applications, means of 
mwaging (minimizing or eliminating) risk, computer 
application and •simulations, manager’s role in risk 
management, dui diligence, ^plication of risk assessment 
and risk management with reference to due diligence. 

Disaster management; Emergency services, 
equipments and procedures, emergency control rooms, 
rescue and recovery; procedure and responsibilities, safety 
of persons engaged in emergency response, investigations 
and reports; asses^ent of damage, mine rescue; mine 
gases and their physiological effects; rescue etpi^ments; 
resuscitation and reviving apparatus; sdection and training 
for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
pneumoconiosis; physiological aspects of breaking in dust 
laden atmosphere; dust sampling and sampling instruments; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting: general principles of artificial lighting; 
lighting standards and their assessment 

Sanitation and health in mines. 

Safety related issues in coal beneficiation and 
transport. 

(b) Winning and Working 

Geology: Nature and occunence of coal seams; 
description of Indian coalfields; application of geology to 
mining; geological structures; folds, faults, fractures, 
fissures etc.; boring through disturbed strata; bate hole 
survey; indicated and proved coal reserves; interpretatioii 
of geological maps. 

Opening of coal seaihs: Legal requironenl about 
outlets; siting; verticail shaft; inciines; shaft sinking and 
deepening; drift drivage; mechanised stone drifting; 
me&ods of sinking; mechanized sinking; in ordinary and 
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water logged grounds, in running sand etc.; freezing, 
cementation ^d odier special methods; shaft supports, 
temporary and permanent, tubings etc, recent 
developments. 

Development and layout of mines including surface 
and und^'ground arrangements; layout and development 
of shaft-top and pit-bottom and haulage anangements. 

Underground Mining Methods; Choice of methods 
of mining coal seams and factors affecting the same; 
statmoiy provisions. 

Bord and Pillar method; Schemes of development; 
design of bord and pillar working; statutory provisions; 
selection of equipment for development - mechanised 
loaders, continuous miners etc.; preparatory arrangnnent 
for depillaring; statutory provision for depillaring; 
designing the system of pillar extraction with caving and 
stowing; mechanisation in depillaring operation; types of 
loading machines; continuous miners etc.; roof 
management; local ^1 and main ftdl; indications of roof 
weightily; air blasts and precautions against the same; 
precautions against fire and inundation during depillaring; 
multi-section and contiguous working; liquidation of 
developed pillars. 

Longwall mining; Methods of driving gate roads; 
single and multiple beading gide roads; longwall ftice layout 
—advancing and retreating faces; orientation of longwall 
face; support system for longwall gate roads; powered 
supports; face transfer, operation of shearer and plough; 
roof management and hard roof management; periodic and 
main fell; design of high productive longwall panel; mini/ 
short-wall minii^; communication and telemonitoring 

Thick seam mining: Bord and pillar and longwall 
methods -in multi-section; multi-slice methods; inclined 
slicing; horizontal slicing and cross.siicing in ascending 
and descending orders; under winning methods; sublevel 
caving; integral caving; blasting gallery and descending 
shield methods; hydraulic raining; special methods of thick 
seam mining. 

Other special methods of mining; Wide stall method; 
methods of mining thin seams; underground coal 
gasification, coal bed methane/ coal mine methuie etc. 

Opencast Mining; Opening of deposits and 
preparation for excavation; box cut; types; selection of 
site; formation of producdon benches; ripping; types of 
rippers; concept of rippability and cycle of operation; 
drilling; blast hole drills; performance parameters; 
requirement of number of drills; blasting; blast design; 
factors influencing blast design; deep hole blasting; 
calculation of charge per hole; ground vibrations; 
secondaiy blasting and problems of blasting, side casting; 
surface miners; safety aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operati<Hr, aj^Iicability of electric 
shovel and hydraulic excavators; cycle time and 


productivity calculation; estimation of equipment fleet; 
dragline operaticm; side casting; side cast diagram; 
calculatkm of reach; cycle time; productivity calculation; 
bucket capacity requiranent; scrapers; types; method of 
work; push pull operatitHi etc.; bucket wheel excavator; 
operatkmai methods (lateral block, half block and lull block 
etc.); productivity calculation; continuous surface miner; 
operational rae^ods (wide/ftill base method, wide/full 
bench, block rainmg, ste{^)ed cut, empty travel back, turn 
back and continuous mining methods); conveyors;' 
shiftable and iu^ angle conveyors; mode of operation 
etc.; OITDS (operator independent truck despatch system!); 
in-pit cruaking and strip-mming; opencast mining over 
developed coal seuns; high-wall mining; safety aspects. . 

Application of concepts of Rock Mechanics for 
designing the methods of mining and strata control: 
Theories of ground movement and strata control; stress, 
strain compressive and torsile, shear strength, uniaxial and 
tri-axial strength, Poisson’s Ratio, Young’s Modulus, 
convergence, elasticity, lithosUtic and hydrostatic 
pressure; rock mass classifications, strength of stocks; 
shaft pillars; protection of surface structures; design and 
stability of structures in rock; design of support and 
reinforcement for underground excavation; support 
resistance, yielding and non yielding supports, dynamic 
and static loading, measuring instruments, consolidated 
and unc<»isolidBted fills, rock bolts, cable bolts; latest 
develofunents in mine supports, economics of support 
design, subsidence; caving of rock mass; bumps; 
monitoring of rock mass performance; mechanics of rock 
fr^mentaticHi; slope stability and dump stability; dump 
management; roof mant^ment. 

Development of safe explosives; permitted 
e}q>losives; composition and testii^ of safe explosives; 
Miili-second detonators; alternatives of explosives. Use 
and safe handling of e}q>tosives in coal and stone drivages 
in gassy and non-gassy mines; blasting techniques and 
their relative efficiency, total cost concept. 

Ai^ication of numerical modelling in mine design; 
applicatimi of computers in mine design and operational 
controls. 

(c) Mhte VenitlutioH. Explosions, Fires and 

Inundntion 

Composition of mine atmosphere; Mine gases; 
generation, jHoperties and effects; sampling and analysis 
of mine air; methane ctmtent; methane drainage; flame 
safety lamp; methanometers and multi-gas detectors; gas 
chromatograph; metoane layering; monitoring of different 
gases; telemonitoring; coal bed methane/coal mine 
methane. 

Heat and humidity; Sources of heat in, mines; 
geodiennal grathent; heat flow in deep mines; effects of 
heat and humidity; psychometrics; computation of 
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thermodynamic prqjerties of mine air, basic modes of heat 
transfer in mines; methods of calculation of heat flow and 
temperature rise in mine airways; heat and moisture transfer 
in bord and pillar and longwall workings; computation of 
heat load due to various machines e.g. belt conveyor, power 
pack, stage loader, lump breaker, armoured flexible 
conveyor, shearer etc. in longwall gate roads and fece and 
road header, continuous miner and underground sub¬ 
stations etc. in the mine; air cooling and conditioning. 

Air flow* in mines; Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural ventilation; Seasonal variations; calculation 
of natural ventilation pressure; thermodynamic principles 
and other short-cut methods. , 

Mechanical ventilation; Theory of different fans; 
char^teristics and suitability of fen; selection, testing and 
out put control; fens in series and parallel; reversal of air 
flow; fan drift, diffuser and cvasee; booster and auxiliary 
fens; ventilation of headings and sinking shafts; standards 
of ventilation; ventilation calculations. 

Ventilation planning; Ventilation layout; 
determination of size of shafts and airways; estimation of 
quantity requirements; ventilation network analysis; 
Hardy Cross method of iterative analysis and application 
of linear theory; thermodynamic network analysis and 
computer application; ^plication of numerical modelling; 
estimation of pressure requirement; ventilation' survey; 
recent development in mine ventilation, ventilation plans. 

Airborne dust; Generation, dispersion, measurement 
and control; suppression and treatment of coal dust; 
properties of stone dusts; sampling and analysis of coal 
dust. 

Mine fires; Causes of mine fires, spontaneous 
combustion, mechanism and susceptibility indices, 
detection and prevention of spontaneous heating and mine 
fires; dealing with mine fires; sealing off fire-areas; build¬ 
up of extinctive atmosphere; pressure balancing; fire 
figh ting organisation; gas ratios arid their limitations; 
modified gas ratios; reopening of sealed off fire areas; fires 
in quarries over developed pillars; coal stack and waste 
dump fires. 

Mine explosions; Firedamp and coal dust explosions; 
causes and prevention; stone dust barrier; water barrier 
and other methods. 

Explosion in quarries over developed pillars. 
Water gas explosion. 

Inundation; Causes and prevention; precautions and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design and 
construction of water dams; ■water lodgements; monsoon 
preparations, water danger plan. 


Recovery of mines after explosions, fires and 
inundation and investigations, rescue and recovery in 
mines; rescue apparatus; organisation of rescue work; 
emergency preparedness and response system. 

Illumination; Cap lanqis; layout and orgmiisation of 
lamp rooms; standards of illumination; photometry and 
illumination survey. 

Risk Assessment and analysis with reference to mine 
environment, management of envirqpmental risks. 

(d) Mining Machlnwy and Electricity: 

Theory of Machines; Machine design, differcnt-lypes 
of gears and drives, bearings, collars and joints, brakes 
and fiiction clutches, governors. 

Heat engines, general outline of working principles 
of steam generators and auxiliary equipment, condwising 
plant, reciprocating steam engines* turbines, internal 
combustion engines, conduct of gas, oil £md ^am engine 
trials; mechanical efficiency of ei^ines, measurement of 
indicated and brake horsepower. 

Machine tools and work shop processes. 

Wire ropes: Construction details, applications, 
mechanical properties* breaking load, factor of safety, 
bending fector, capacity factor, snap lengfe; critical depth; 
inspection; examination and discarding criteria; rope 
capping and splicing. 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and control systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
calculations; equivalent mass of winder installation; safely 
devices; Installation; examination and testing of winding 
equipment, non destructive testing. 

Underground machinery: Coal drills; jumbo drills; 
roof bolters; quad bolters; UDM; shearers; ploughs; AFC; 
road headers; dint headers; continuous miners; shuttle 
cars; SDLs; LHDs. 


Material handling equipment in mines: Types, 
construction and operatiwi; safety devices; maintenance 
and calculatibns for rope haulages; locomotives (tractive 
effort, draw bar pull, ideal gradient); conveyors systems 
(belt conveyor, chain conveyor, cable belt conveyor, high 
angle conveyor, shiftable belt conveyor, pipe conveyor); 
aerial rope ways; man riding systems; in-pit crushers; feeder 
breaker etc.; mine cars; track design and l^out; super 


elevation; track fitting and safefty appliances; self-acting 
inclines; coal handling plants; rail wagon loading plants; 
use of diesel equipment in underground coal mines, ftee 
steered vehicles. 


Pumps; Types, Gharacteristics, motor power, 
capacity and calculations; laying of water mains; dealing 
with acid water; slurry, drainage; lodgements, storage, 
designs and layout of dams, sunqis, pumping problems. 
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Opencast machinery: Constnictimi, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; vriieel loaders; 
bucket wheel excavators; spreaders; surfece miners and 
their maintenance aspects. 

Generation,, transmission and utilisation of power; 
steam, compressed air; air compressors and auxiliary 
equipment; air turbines and air engines; efficiency of power, 
steam systems; safety aspects. 

Maintenance Systems: Monitoring and reporting, 
tribology - corrosion, planned maintenance. Preventive, 
periodical and total maintenance system in mines. Craidition 
based monitoring and related maintenance system. 

Mine electrical engineering: Generation, 
Transmission and distribution of electncai power in mines; 
radial and ring-main distribution; power economics; 
industrial tariffs; power factor improvement; sub station 
arrangements; short transmission lines; cables; switch 
gears and protective devices; protective relays; circuit 
breakers; g^e-end box; drill panel; field switch; trans¬ 
witch; symmetrical fault and circuit breaker rating; mine 
signalling; electrical drives and semiconductor controllers; 
selection of motors and starters; semi-conductor devices; 
principles of operation of thyristor controlled variable 
speed electrical drives; electrical breaking; earthing; 
flameproof enclosures and intrinsic safety; use of hi^ 
voltage operational equipment in mines. 

(e) Mine Surveying 

Linear measurement; Instruments for measuring 
distance and ranging, units of measurement in surveying 

EDM: Principles of measurement; tj^jes, correction 
and selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Dials; loose and fast needle surveying; plane table 
surveying and micro-optic alidade. 

Theodolite; Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; tacheometry. 

Levelling: Levelling instruments; types of levelling; 
characteristics and uses of contours; methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels; problem solving. 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Field astronomy: Astronomical terms; determinitfion 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north; Astronomical 
triangle; conversion of time systems and precise 
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determination of azimuth by astronomical methods. 

CoiTelation: Methods of correlation surface and 
underground including Gyro-Laso* combination. 

Development surveys: Surveys of flat, moderately 
and steqily inclined and vertical workings; control of 
direction and gradient in drifts and roadways; traversing 
along steep woiking with or without Mjxiliaiy telescopes; 
3D las«- i»ofi!iiig of surfaces and bench walls. 

Theory of errors and adjustments; Causes and ' 
classification oferrors; indices of precision; laws of weight; 
prop^ation and adjustment of errors; adjustment of 
triangulation figures. 

National grid: Map projection - Cassini, Lambert’s ' 
polyconic and universal transfers mercator; transformation 
of coordinates. 

Geodesy: Geod, spheroid and ellipsoid; geocentric, 
geodetic and astronomical coordinates; orthometric and 
dynamic heights. 

Photogrammetry: Introduction; scale of a vertical 
photograph; photographs versus maps; application of 
photo^anunetry and remote sensing in mining. 

Area and volume calculation; Different method and 
tiieir iumtatimis; eaithwork and building estimation; laying 
out of rail carves and haul road curves, surface and 
underground. 

Dip and strike problems; outcrop problems; borehole 
surveyii^ and calculations. 

Types of plans and their preparation, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

APreNDK-n 

SYLLABUS FC» THE EXAMINATION FOR 
SECOND CLASS MANAGER’S CERTIFICATE OF 
<X»IM;TENCY (Under Coal Mines Regulations, 1957) 

(a) Mine Managemeiit; Legislation and General 
Safety 

Mine Management: 

Introihiction; Principles of scientific management; 
management functiMs; planning; organisation and control; 
structure of organisation for mining enterprises. 

Personal Management; Selection; training and 
develofxneat of human resources for mining ent^rises. 

Production Management: Production planning; 
scheduling and control.; sfaevt term and long term planning; 
productivity and its measurements. 

Environmental Management: Mine environment 
monitoring and control; BMP (Environment Management 
Plan); mine closure plan; R&R (rehabilitation and 
resettlement). 
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Mine Legislation: 

Health and Safety Laws; The Mines Act,. 1952; Mines 
Rules, 1955; Coal Mine Regulation, 1957; Mines Rescue 
Rules, 1985; Provisions of Indian Electricity Rules, 1956 
applicable to mines; Vocational Training Rules, 1966; Other 
rules and legislation applicable to coal minesi 

G»ieral Safety in Mines: 

Safety in Mines; Causes and prevention of accidents 
and their classification; frequency rate and severity rates; 
cause-wise analysis; investigations into accidents and 
accident reports; in-depth study into various causes of 
accidents; me^ures for improving safety in mines; risk 
assessment and risk management; cost of accident; safety 
management system; human elements in mine safety; 
workers participation in safety management; ISO and safety 
audit; safety conferences; tripartite and bipartite 
committees. 

Disaster management; rescue and recovery; mine 
rescue; mine gases and toeir physiological effects; rescue 
equipments; resuscitation and reviving apparatus; 
selection and training for rescue work. 

First aid and ambulance work. 

Notified and occupational diseases; silicosis and 
pneumoconiosis; physiological aspects of breathing in dust 
laden atmosphere; dust sampling and sampling instruments; 
methods of counting and analysis; other mines diseases 
and their symptoms; prevention and treatment. 

Lighting; general principles of artificial lighting; 
lighting standards and their assessment 

Sanitation and health in min^. 

Safety related issues in coal beneficiatioh and 
transport. 

(b) Winning and Working 

Geology; Nature and occurrence of coal seams; 
description of Indian coalfields; geological features of 
coalfields; methods of boring; boring throu^ disturbed 
strata; borehole survey; interpretation of geological maps. 

Opening of coal seams: Shaft sinking and *ift 
drivage; methods of sinking; mechanized sinking; in 
ordinary and water logged grounds and other special 
methods; shaft supports, temporary and permanent; 
mechanised stone drifting etc. 

Development and layout of mines including surface 
and underground arrangements; layout and development 
of shaft-top, pit-bottom and haulage arrangements. 

Underground Mining Methods; Choice of methods 
of mining coal seams and factws (depth, seam thickness, 
inclination etc.) affecting the same; statutory provisions. 

Bord and Pillar method: Design of bord and pillar 
working; statutory provisions; mechanised loaders; 
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continuous minCTs etc.; depillarmg and applicable statutory 
provision; pillar extraction with caving and stowing; 
mechanisation in depillarmg; local fell and main fall; 
indications of roof weighting; air blasts and jmecautions 
against the same; precjurtions gainst fire and iriimdation; 
multi-section and contiguous working. 

Longwall mining; Mediods of driving 'single and 
multiple heading gate roads; oriaitatioo of longwall face; 
advancing and retreating feces; si^spoit system for loi^wall 
gate roads; powered supports; face transfer, opetation of 
shearer and plough; periodic and main fell; mmi/short-'wall 
mining; communication and telemonitoring. 

Thick seam mining: Bord and pillar and longwall 
methods m multi-section; multi-slice methods; inolked 
slicing; horizontal slicing and cross slicing in ascending 
and desctaiding orders; under winning methods; sublevel 
caving; integral caving; blasting gallery and descending 
shield methods; hydraulic mining; special methods of thick 
seamraining. ’ . 

Other special methods of mining: Wide stall method; 
methods of mining thin seams; underground coal 
gasification, coal bed methane/ coal mine methane etc. 

Opencast Mining: Opening of deposits and 
prqjaration for excavation; box cut, types; site selection; 
formation of benches; lippabiiity; types of rippers; cycle 
of operation; drilling; blast hole drills; performance 
parameters; requirement of number of drills;blasting; blast 
design; fectors influencing blast desigt; deep holeblarting; 
calculation of charge per hole; ground vibrations; 
secondary blasting and related fHoblems; surfece miners; 
safety aspects. 

Discontinuous/cyclic methods of excavation and 
transport; shovel dumper operation; electric shovel and 
hydraulic excavators; cycle time and productivity 
calculation; estimation of equipment fleet; drag line 
operation; side casting; calculation of reach; cycle time; 
productivity calculation; bucket capacity requirement; 
scrapers; bucket vrfieel excavator (lateral block, half block 
and ftill block method etc ); productivity calculation; 
continuous smfece miner (wide/ftill base, wide/full beach, 
block mining, stepped cut, empty tra^^l back, tuna back 
and corUinuous mining methods); conveyors; shi^ble and 
high angle conv^ors; m-pit crushing and strip-mining; 
opencast mining over developed coal seams; h^wall 
mining; safety aspects. 

Application of concepts Of Rock Mechanics for 
designing the methods of mining and strata control: 
Theories of gound movement and strata control; strength 
of stocks; shaft pillatrs; protection of surface structures; 
design and stability of structures in rock; rock mass rating; 
design ofr support and reinforcement for underground 
excavation; consolidated and unconsolidated fills, rock 
bolts, cable bolts; subsidence; caving of fock mass; bumps; 
monitoring of rock mass performance; mechanics of rock 
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fragmentation; slope stability and dump stability; dump 
management; roof management. 

Use and safe handling of explosives; blasting 
techniques and dieir relative efficiency, total cost concept. 

(c) Mine Ventilation. Explosions. Fires and 
Inundatiim 

Composition of mine atmosphere; Mine gases; 
generation, properties and effects; sanq>ling and analysis 
of mine air; occurrence, properties, characteristies, 
detection and measurement of firedamp; methane drainage; 
flame safety lamp; methanometers and multi-gas detectors; 
gas chromatograph; methane layering; monitoring of 
different of gases; telemonitorn^ coal bed methane/coal 
mine methane. 

Flame safety lamps and their design; use and 
maintenance; testing of safety lamps; lamp houses and 
organizations. 

Heat and humidity; Sources of heat in mines; 
geothermal gradient; effects of heat and humidity; heat 
transfer in bord and pillar and longwail workings; methods 
of calculation of heat flow and temperature rise; heat load 
due to various machines; air cooling and conditioning. 

Air flow in mines: Laws of air flow; resistance of 
airways; resistance and splitting problems; equivalent 
orifice; flow control devices; permissible air velocities. 

Natural ventilation; Seasonal variations; calculation 
of natural ventilation pressure. 

Mechanical ventilation; Mechanical ventilators; 
cheuacteristics and selection; testing and out put control; 
fens in series and parallel; reversal of air flow; fan drift; 
difluser and evasee; booster and auxiliary fens; standards 
of ventilation; ventilation calculations. 

Ventilation planning; Ventilation layout; 
determination of size of shafts and airways; estimation of 
air quantity requirements; ventilation network analysis; 
thermodynamic network anatysis and computer applicatxm; 
estimation of pressure requirement; ventilation survey; 
recent developments in mine ventilation, ventilation plans. 

Airborne dust: Generation, dispersion, measuremmt 
and control; suppression and treatment of coal dust; 
properties of stone dusts; sampling and analysis of coal 
dust. 

Mine fires: Causes of mine fires; spontaneous 
combustion; mechanism; susceptibility indices (crossing 
and ignition point temperatures); wet oxidation potential; 
factors affecting spontaneous combustion; detection and 
prevention; dealing with mine fires; scaling off fire-areas; 
build-up of extinctive atmosphere; pressure balancing; fire 
fighting organisation; gas ratios and their iimilations; 
modifi^ gas ratios; reopening of sealed off fire areas; fires 
in quarries over developed pillars; coal stack and waste 
dump fires. 


Mine explorimis: InflammabUity of firedamp and coal 
dust; fkedamp and coal dust explosions; causes and 
prevention; stone dust banier; water barrier and other 
methods. 

E}q>k»K» in quarries over developed.piUars. 

Water gas explosion. 

Inundation: Causes and prevention; precautions and 
techniques of approaching old waterlogged workings; 
safety boring apparatus; pattern of hole; design an4 
cMistniction of water dams; water lodgements; monsoon 
pr^MuatioaS, water danger plan. 

Recovery of mines after explosions, fires and 
inundation and investigations, rescue and recovery in. 
mines; rescue apparatus; organisation of rescue work; 
emergency preparedness and response system; emergency 
organisation. 

Illumination; Cap tamps; layout and organisation of 
lamp rooms; standards of illumination; photometry and 
illumin^on survey. 

(d) MiaiBg MacMnery and Electricity: 

Theoiy of Machines: Machine design, different types 
of gears and drives, bearings, collars and joints, brakes 
and ftiction clutches, governors. 

Heat engines, general outline of woiking principles 
of steam generators and auxiliary equipment condensing 
plant, reciprocating steam engines, turbines, internal 
combustion engines, conduct of gas, oil and steam engine 
trials; mechanical efficiency of engines, measurement of 
indicated and brake horsepower. 

Machine tools and work shop processes. 

Wire ropes: Construction details, applications, 
mechanical properties, breaking load, fector of safety, 
bending fimtor, edacity fector, snap length; critical depfe; 
inspection; examination and discarding criteria; rope 
capping and splicing.' 

Mine winders: Types and applications; components; 
shaft fittings; drums and sheaves; ropes and guides; drives 
and umtrol systems; automatic contrivances; brakes; cage; 
skip; counter weight and suspension arrangement; duty 
cycle diagram; winder capacity and motor power 
calculations; equivalent mass of winder installation; safety 
devices; Installation; examination and testing of winding 
equipment, non destructive testing. 

Underground machinery: Coal drills; jumbo drills; 
roof bolters; quad bolters; UDM; shearers; ploughs; AFC; 
road headers; dint headers; continuous miners; shuttle 
cars; SDLs; LHDs. . 

Material handling equipment in mines: Types, 
construction, operation; safety devices; maintenance and 
calculatKMis of rope haulages; locomotives (tractive effort, 
draw bar puU, ideal gradirait); conveyors (belt, chain, cable 
belt, high angle, sfaift^le and pipe conveyor); aerial rope 
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ways; man riding systems; in-pit crushers; feeder breaker 
etc.; mine cars; track; super elevation; track fitting and 
^fety ^pliances; self acting inclines; coal handling plants; 
rail wagon loading plants; use of diesel equipment in 
underground, free steered vehicles. 

Pumps; Types, characteristics, motor power, capacity 
and calculations; laying of water mains; dealing with acid 
water; slurry, drainage; lodgements, storage, designs and 
layout of dams, sumps, pumping problems. 

(^encast machinery; Construction, function and 
operation of blast hole drills; rippers; scrapers; shovels; 
draglines; dumpers; road graders; dozers; wheel loaders; 
bucket wheel excavators; spreaders; surface miners and 
their maintenance aspects. 

Generation, transmission and, utilisation of steam and 
compressed air; safety aspects. 

Preventive, periodical and total maintenance system 
in mines. 

Mine electrical engineering; Generation, transmission 
and distribution of electrical power in mines; radial and 
ring-main distribution; sub station arrangements; short 
transmission lines; cables; switch gears and protective 
devices; protective relays; circuit breakers; gate-end box; 
drill panel; field switch; trans-witch; symmeteical fault and 
circuit breaker rating; mine signalling; power factor 
improvement; electrical drives and semiconductor 
controllers; selection of motors and starters; semi¬ 
conductor devices; principles of operation of thyristor 
controlled variable speed electrical drives; electrical braking; 
earthing; flameproof enclosures and intrinsic safety; use 
of high voltage operational equipment in mines. 

(e) Mine Survey ing 

Linear measurement: Instrument for measuring 
distance and ranging, units of measurements. 

EDM; Principles of measurement, types, correction, 
selection of instrument. 

Angular measurement: Prismatic compass; bearing 
of lines; local attraction; magnetic declination. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; theodolite 
traversing; traverse calculation; computation of 
coordinates; adjustment of traverse; temporary and 
permanent adjustment; Gyro theodolite; principle and 
determination of Gyro north; determination of true bearing 
by equal altitude method; tacheometry. 

Levelling; Levelling instruments; types of levelling; 
characteristics and uses of contours, methods of 
contouring; booking and reduction methods; shaft depth 
measurement; temporary and permanent adjustment of 
levels. 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveymg. 


Field astronomy; Astronomical tenns; determination 
of true bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north; Astronomical 
triangle; conversion of time systems and precise 
deteiminationofazimuth by astronomical methods. ^ 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Development surveys: Surveys of flat, moderately 
and steeply inclined and vertical workings; control of 
direction and gradient in drifts and roadw^s; traversing 
along sleep working with or without auxiliary telescopes. 

Theory of errors and adjustments: Causes and 
classifii^tion of errors; indices of precision; laws of weight; 
propagation and adjustment of errors; adjustment of 
triangulation figures. 

National ^d: projection - Cassini; Lambert’s 

polyconic and universal transfers mercator: transformation 
of coordinates. 

Area and volume calculation; Different methods and 
their limitations; ea^woik and building estimation; l^ing 
out of rail curves, surftice and underground. 

Dip and strike problems; outerop problems; borehole 
surveying and calculations. 

Types of plans and their prepa^ion, care, storage 
and preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Application of computers in mine surveying and 
preparation of plans. 

[No. Board/Coal/20091 

M. M. SHARMA, Director General of Mines Safety & 
Chairman, Board of Mining Examination (Coal). 

4 , 2009 
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Dhanbad, the 4th May, 2009 

G.S.R. 67—in pursuance of the provisions of. 
Regulation 13(4) of the Coal Mines Regulations, 1957, flie 
bye-laws for the conduct of examination and grant of 
Surveyors certificate of Competency so far as they relate 
to Syllabus for Mine Surveyors Certificate Examination 
(Appendix 1) is being substituted by the following; 

APPENDIX-1 

SYLLABUS FOR THE EXAMINATION FOR MINE 
SURVEYORS’ CERTIFIGATE OF COMPETENCY 
(Under Coni Mines Regulations. 1957) 

; 

FIRST PAPER 

Linear Measuremrat; Instrument for measuring distance; 
rangipg; chain surveying; errors in chaining and 
plotting; optical square. 

EDM: Principles of measurement; types; corrections; 
selection of instroment. 

Angular measurement: Prismatic compass; bearing of 
lines; local attraction; magnetic declination. 

Plane Table Surveying; methods, contouring using 
plane table and micro-optic alidade. 

Miners’ dials and other compass instruments; dialling; 
loose and fast needle surveying. 

Theodolite: Modern micro-optic theodolites; 
measurement of horizontal and vertical angles; 
theodolite traversing; traverse calculation; computation 
of coordinates; adjustment of traverse; temporary and 
permanent adjustment. 

Levelling; Levelling instrument; types of levelling; 
booking and reduction methods; temporary and 
permanent adjustment of level; geometrical, 
trigonometric and physical levelling; characteristics and 
uses of contours; methods of contouring; traverse; 
coordinates and levelling problems. 

Tachometry. 

Controlled survey: Triangulation; trilateration; 
application of GPS and Total Station in mine surveying. 

Use, care, testing, and adjustments of instruments. 
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SECOND PAPER 

Field astronomy: Astronomical teims; determination of 
fruc bearing by equal altitude method; Gyro theodolite; 
principle and determination of Gyro north, astronomical 
triangle;' conversion of time systems and precise 
determination of azimuth by astronomical methods. 

National grid: Map projection - Cassini, Lambert s 
polyconic, and universal transfers mercator, 
transformation of coordinates; vertical projections, mine 
models. 

Geodesy: Geod, spheroid and ellipsoid, geocentric; 
geodetic and astronomical coordinates; orthometric and 
dynamic height. 

Photogrammetry: Introduction; Scale of a vertical 
photograph, photographs versus maps, application of 
photogrammetry and remote sensing in mining. 

Correlation: Methods of correlation surface and 
underground including Gyro-Laser combination. 

Theory of errors and adjustments: Causes and 
classification of errors; indices of precision; laws of 
weight; propagation and adjustment of errors; 
adjustment of triangulation figures. 

Survey of flat, moderately and steeply inclined and 
vertical workings; control of direction and gradient in 
drifts and roadways; traversing along steep working 
with or without auxiliary telescopes; 

Area and volume calculation; different methods and 
their limitations; earthwork and building estimation; 
laying out of rail curves on surface and underground; 
measurements of depths of incline roadways and shafts; 
determination of azimuth, latitude and longitude. 

Borehole surveying and calculations; dip, strike, 
outcrop and fault problems. 

Types of plans; their preparation, care, storage and 
preservation; legislation concerning mine plans and 
sections; duties and responsibilities of surveyors. 

Geological map reading. 

Application of computers in mine surveying and 
preparation of mine plans; 3D laser profiling of surfeces 
and bench walls. 

[No. Board/Coal/939/2009J 

M. M. SHARMA, Director Gemcral of Mines Safety & 
Chairman, Board of Mining Examination (Coal) 

4 -Rf, 2009 
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Dhanbad, the 4th May, 2009 

G.S.R. 68.-^ In pursuance of the provisions of 
Regulation 13(4) ofthe Coat Mines Regulations, 1957, the 
bye-laws for the conduct of examination and grant of 
Overman Certificates of Competency so far as they relate 
to Syllabus for Overman Certificate Examination 
(AppendiX'l) is being substituted by the following :— 

APPENWX-I 

SYLLABUS FOR THE EXAMINATION FOR 
OMERMAbTS CERTIFICATE OF COMPETENCY 

(Under Coal Mines Regulations, 1957) 

(a) General Safety and Legisiaiton 

Duties and responsibilities of workmen, competent 
persons and officials (excluding managers, assistant 
manners); discipline amongst workers and control of 
staff. 

Provisions of the Coal Mines Regulations, 1957 
relating to mine workings; explosives and shotfiring; 
haulage; ventilation; precautions against danger from fire, 
dust, gas and water and of other provisions and Rules; the 
enforcement of and compliance with which is the 
responsibility of overman. 

Writing of reports required to be made by overman 
under the regulations. 

Dangerous occurrences in mines and dealing with 
the same; accidents, their causes and prevention; accident 
reports; not disturbing the place of accident. 

Mine rescue; physiological effect of mine gases; 
rescue equipment and First Aid. 
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Sanitation and health; miners’ diseases, their 
symptoms and prevention. 

(fe) Mrthods of working 

Nature of occurrence of coat seams; geological 
disturbances and their effects on working conditions; 
dangers and precautionary measures while approaching 
geologically disturbed areas. The purpose and utility of 
boreholes in mines; shaft sinking; safety devices; 
temporary and permanent supports in sinking and working 
shafts; examination of shafte and outlets. ^ 

Opencast methods of mining; mechanized and 
manual methods; deep hole drilling and blasting; shovel 
and dumpers; dragline; bucket wheel excavators; surface 
miner; benching; maintenance of haul roads; precautions; 
while extracting developed pillars by opencast method and 
other safety precautions; method; of reclamation; dump 
management; high wall mining. 

General principles of board and pillar and longwall 
methods; multi-section workings; methods of depillariog 
under different conditions; mechanized pillar extraction; 
precautions to be taken while working near/beneath 
waterlogged areas; roof convergence and convergence 
measuring devices etc.; stone drifting. 

. Elements of roof control; Rock Mass Rating (RMR) 
of roof strata; mechanism of roof bolting; support of 
roadways; face supports and their types, setting? testing 
and withdrawal; systematic support rules; packing and 
stowing; protection of sur&ce structures; working beneath 
statutorily restricted areas and surface structures. 

Safe handling and use of explosives in coal and stone 
in gassy and non-gassy mines; simultaneous shotfuing; 
blasting in fire areas in opencast mines; safety precautions. 

Inspection of workings; inspection and maintenance 
of haulage and travelling roadways; man-riding system 
and return airways; gates and fences etc. 

Reading of statutory plans. 

(c) Ventilation and Precautions against Explosions; Fires 
and Inundation 

Natural and mechanical ventilation; ventilation of 
headings and sinking shafts; siting of auxiliary and booster 
fans; distribution, measurement and control .of air in mines; 
estimation of air quantity requirements; methods of coursing 
of air; anemometer; hygrometer; maintenance of ventilation 
appliances. 

Pollution of air; iiruption/occurrence of gases in 
mines; properties of gases; detection and measurement of 
fire-damp and noxious gases; sampling of air; detennination 
of environmental conditions; standards of ventilation. 

Design and construction of flame and electric safety 
lamps; their use, examination and maintenance. 


Suppression and treatment of coal dost; suitability 
of stone dusts; sampling and analysis of coal dust. 

Elementary knowledge of causes and prevention of 
fire-damp and coal dust explosion; limits of mflammabilily 
offijre-damp. 

Prevention, detection and control of spontaneous 
heatiBg/fire; sealing off fire areas; fire stopping and their 
examination; precautions ajgainst outlxeak of surface fires; 
fire fighting on surfece and below-ground. 

Inspection of old workings. 

Sources of danger from surface and underground 
water; precautions to prevent inundation and imiptions of 
water; precautionary measures while approaching 
abandoned and water, logged areas; bwing machines for 
exploratory work; water dams; water danger plan. 

Recovery of mines after explosions, fires and 
inundation; precautionary measure during re-openii^ and 
dewatering of mines. 

(d) Elements of Mindiig Machinery 

Safety aspects and safe use of different kinds of 
machinery used in underground and opencast mines e.g. 
blast hole drills; rippers; scrapers; shovels; draglines; 
dumpers; road graders; dozers; wheel loaders; bucket wheel 
excavators; spreaders; surface miners; brakes (including 
service and parking brakes); use of steam and mtemal 
cmnbustion engines in mines. 

Application of electricity in mines; safety 
precautions. 

Windii^ equipments; ropes and guides; signalling 
and decking arrangements; safety devices; examination of 
winding equipment and shaft fittings. 

Haulage and transport; types of haulages; rope 
haulage and locomotives; self-acting inclines; haulage 
roads in underground and opencast workings; rails and 
tracks; their maintenance and inspection; tubs; signalling; 
safety devices; codes of practices; traffic rules; unsafe 
practices; derailments. 

Different types of pumps; principles and use of 
siphons; drainage and water lodgments. 

Code of practices for transport, instdiation, use and 
shifting of imderground and opencast machinery. 

Belt conveyors and safety aK>liances. 
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